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CHAPTER 1. INTRODUCTION 
Orientation to Research Problem 
The theory of demographic transition is the most 
dominant, well-documented generalization (Petersen, 1969:11) 
and the central theme (Ryder, 1957:91) in the history of 
demography. It is a descriptive interpretation of the 
historical experience of European vital rates; i.e., 
the trends and movements of both birth and death rates 
and their interrelationship over time as a function of 
socioeconomic conditions. This theory is known as the 
theory of population stages (Ryder, 1957:71). It consists 
of three distinctive stages (Thompson, 1929; Notestein, 
1945). 
Although the demographic transition theory was 
introduced into demographic literature by Frank Notestein 
(1945) 35 years ago, the first original contribution to 
the theory was the effort of Thompson (1929), who 
collected data on births, deaths, and natural increase 
for a number of countries and observed that these countries 
could be classified according to their vital rates into 
three groups, which he labeled A, B, and C. He noticed 
that "group A" was characterized by rapid decline in 
both birth and death rates with more rapid decline in 
birth rate than in death rate, so that the rate of 
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natural increase was declining simultaneously. In "group 
B" there was a decline in both birth and death rates, 
although the death rate was declining more rapidly than 
the birth rates. Accordingly, the rate of natural increase 
would remain high for some time or would even become larger 
in the near future. For "group C" both birth and death 
rates were less controlled than in either A or B. But 
in some countries, there were indications that death 
rates were coming under control faster than birth rates. 
Thompson (1929:961-962) observed that northern and western 
Europe as well as the United States and Australia fall 
in the first category; the Slavic peoples of Central 
Europe as well as Italy and Spain represent the second 
group. The third group consists of the rest of the world, 
including Russia, Japan, India, most of Asia, Africa, 
and South America. 
Since the work of Thompson (1929), several major 
studies have been introduced, one of them the work of 
Notestein (1945, 1953). Notestein draws heavily on the 
work of Thompson and identifies three major demographic 
types of population growth: incipient decline, transi­
tional growth, and high growth potential (1945:41), which 
correspond to Thompson's groups A, B, and C, respectively. 
From this work the name of the theory is introduced and 
reflects the main idea of population change, that is, an 
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explanation of when a given country passes from high 
growth potential to incipient decline through a period 
of transitional growth. 
However, Coale and Hoover (1958:13) identify the 
stages and their characteristics as follows : 
The agrarian low-income economy is character­
ized by high birth and death rates [Stage I or 
High Growth Potential]. The birth rates 
relatively stable, and the death rates 
fluctuating in response to varying fortunes. 
Then as the economy changes its form to a 
more independent and specialized market-
dominated economy, the average death rate 
decline [Stage II or Transitional Growth]. 
It continues to decline under the impact of 
better organization and improving medical 
knowledge and care. Somewhat later the birth 
rate begins to fall. The two rates pursue a 
more or less parallel downward' course with 
decline in the birth rate lagging behind. 
Finally, as further reductions in the death 
rate become harder to attain, the birth rate 
again approaches equality with the death rate 
and a more gradual rate of growth is reestab­
lished [Stage III or Incipient Decline], with, 
however, low risks of mortality and small 
families as the typical pattern. Mortality 
rates are now relatively stable from year to 
year and birth rates--now responsive to 
voluntary decision rather than to deeply 
imbedded customs—may fluctuate from year to 
year. [Specifications in brackets are 
Notestein's (1945)] 
This summary of demographic transition theory il­
lustrates the body of knowledge from which the major 
basis of the theory can be abstracted to explain 
population trends. Consequently, fertility decline is 
considered to be a function of socioeconomic development 
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and mortality. However, many demographers have emphasized 
the importance of the process of transformation of a 
society from a traditional to a modern one, reflecting 
"rising levels of living, new control over disease, and 
reduced mortality" (Notestein, 1945:39) as determinants 
of fertility change. 
Moreover, the literature suggests that several 
antecedents were responsible for the demographic change. 
Urbanization, education, lower mortality, employment in 
industry, employment of women outside the home, and 
declining contribution of children in the labor force 
are emphasized in Notestein's writings (Notestein, 1953:16). 
Conclusively, Weinstein (1976:99-100) suggests a list of 
variables which Leibenstein (1974) regarded as the most 
common antecedents of fertility decline : 1) the rise in 
the education of women, 2) the increase of female participa­
tion in the labor force, 3) the rapid decline in infant 
mortality, 4) a decline in traditional religious beliefs, 
5) urbanization, 6) compulsory education and the decrease 
in utility of children, 7) increasing status of women, 
8) attenuation of the extended family system, 9) intro­
duction of superior chemical and mechanical contra­
ceptives, 10) the development of a social security system, 
and 11) increase in socio-economic mobility. The causal 
order of these antecedents and their interrelationships 
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have been discussed by Heer (1966), Beaver (1975), 
Shin (1977), Mauldin and Berelson (1978), and Chang 
et al. (1979). It is evident from reviewing the literature 
that most of the research being done presently orders 
its propositions in an inventory of determinants and a 
result in theory construction format (See Zetterberg, 
1965:88, for ordering sociological propositions). 
A large number of cross-national studies have been 
conducted to explore such relationships between fertility 
and its antecedents. Several variables and related 
indicators have been identified under common headings. 
Table A1 summarizes these variables. These antecedents 
have been examined and each variable represented by its 
name or related indicators as a proxy in a simple analysis. 
A voluminous body of research has been conducted 
in the area of demographic transition theory in the last 
forty years. Undoubtedly, this body of knowledge has 
contributed to social demographic literature as well 
as to policy making. Unfortunately, there have been 
some shortcomings in the theory formulation as well as 
the application of the theory. 
The formulation of the theory reflects the fact 
that the theory of demographic transition was not developed 
as a scientific theory from the beginning. That is, the 
typology of nations developed by Thompson (1929) and 
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Notestein (1945) was not intended as a theory. Accordingly, 
three or four stages of population trends do not con­
stitute a theory (Weeks, 1978:22). The stages of the 
theory are only empirical generalizations in character. 
They are generalizations in the sense that, 
a set of uniform conjunctions of trait 
repeatedly observed to exist, without any 
understanding of why the conjunctions occur, 
without a theory which states its rationale 
(John Dewey, cited in Gutman, 1960:331). 
Moreover, the theory is lacking in concepts which 
describe and measure the factors influencing population 
growth (Gutman, 1960:330; Hauser and Duncan, 1959:94; 
Beaver, 1975:23-24). The best example is found in the 
relevant aspects of socioeconomic development as a 
concept. However, there is no agreement among social 
scientists as to an operational definition for such a 
concept. Accordingly, since concepts are the cornerstones 
of a theory, the demographic transition theory lacks a 
set of logically interrelated propositions from which 
testable empirical statements can be derived (Beaver, 
1975:9), 
A major methodological problem which can cause such 
confusion in demographic transition research is the mixing 
of levels of abstraction in explaining fertility change. 
Hauser and Duncan (1959:94) found that Notestein (1945) 
regarded modernization as urbanisation, the development 
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of modern technology, and economic development, through 
ideals and beliefs and popular education to motivate 
the reduction of births. This mix usually leads to more 
confusion in constructing theoretical models and can 
cause false inference. Two kinds of fallacies have been 
discussed as methodological problems: ecological and 
atomistic fallacies (Warren, et al., 1977:31). Moreover, 
Beaver (1975:22-23) mentioned that the theory does not 
overtly specify its unit of analysis. 
Considering previous shortcomings and the generality 
of the theory which is based on the historical experience 
of European vital events (Tabbarah, 1971:257; Teitelbaum, 
1975:420), the theory of demographic transition has been 
studied under different assumptions in a variety of 
settings in Europe., Recent empirical studies generated 
surprising results from European experience itself, 
indicating the inability of the theory to forecast observed 
decline of the past. 
A study by Ansley Coale and staff of the office of 
population research at Princeton in collaboration with 
several European demographers examined fertility decline 
in the context of demographic transition theory in more 
than 700 provinces of Europe for the purpose of inter­
national comparisons and regional generalizations. Their 
work used five independent variables which were believed 
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to be those most influential on fertility change: 
1) proportion of married women, 2) age at marriage, 
3) Infant mortality rate, 4) new attitudes and motives, 
and 5) regional differences. The preliminary results 
showed that overall fertility levels in pretransition 
Europe varied from province to province and from country 
to country and that their decline cannot be explained 
by socioeconomic characteristics (Teitelbaum, 1975:421; 
Coale, 1973:63). It was clear also that, in some countries, 
the decline in mortality did not always precede the decline 
in fertility. It was observed also that provinces with 
similar linguistic tradition were similar in their 
fertility levels and those similar in their socioeconomic 
characteristics were dissimilar in their fertility levels 
(Coale, 1973:63). 
Another study (Rnodel and Van de Walle, 1979) 
examined a group of socioeconomic variables (industriali­
zation measured by percentages of males in the labor force 
in agriculture, infant mortality rates, urbanization, 
and literacy) in relation to overall fertility. The 
results failed to support the major proposition of 
demographic variables. It was also observed that fertility 
declined before the spread of education and urbanization 
and prior to decline in infant mortality rates (Knodel 
and Van de Walle, 1979:224 and Table 1). 
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Statement of the Problem 
T^ xe^ foregoing discussion would seem to indicate a 
lack of rigorous tests, both theoretically and methodo­
logically, of the demographic transition theory. As a 
consequence, disagreement among empirical results has 
been the rule. The present study is designed to test 
the applicability of demographic transition theory 
concepts to developing countries with various cultural 
conditions in order to strengthen the theory and to give 
it greater predictive power as a theory and as a policy 
tool. The concern is twofold: the theoretical and 
methodological assessment of the theory of the demographic 
transition, n 
Theoretical and Methodological Consideration 
of Fertility Research 
Several studies have been made at the macro level in 
developed and developing countries to explore the links 
between socioeconomic conditions and the decline in vital 
rates and to determine the causal relations between 
fertility and mortality. The findings of previous research 
are not conclusive as to how socioeconomic, demographic, 
and family planning variables affect fertility. The 
limitations that are recognized can be classified as 
the theoretical and methodological considerations. 
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Theoretical considerations 
One Important limitation is the relative lack of 
research on the part played by culture in fertility 
differentials for various groups of populations at the 
macro level, that is, the cultural context of fertility 
change in the framework of demographic transition theory. 
Fertility change does not exist and operate in a 
social vacuum (Goldscheider, 1971:79). To Notestein, 
industrialization and urbanization are the environment 
of fertility decline, stressing "urban-industrial living" 
(1945) and, later, "urban-industrial society" (1953:16)' 
as the context in which social change leads to fertility 
decline. Thompson (1929) refers to "industrialization" 
as the necessary condition. In the last 20 years such 
terms have largely been replaced by "modernization" or 
modern development process (Caldwell, 1976:327). Con­
sidering socioeconomic conditions as a basis for demographic 
transition research, several studies have been conducted 
for a mixture of developed and developing countries. 
Their results do not always support the theory. 
In empirical studies and in cross-section analysis, 
Janowitz (1971), using different regions and controlling 
socioeconomic variables, finds that fertility rates vary 
with the region's cultural heritage. Ekanem (1972), 
using a sample of 41 countries for purposes of analysis, 
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compares three different results: the overall sample, 
developing countries, and developed countries in the 
sample. The results of the partial correlation coef­
ficients among the three groups lead him to argue that 
the findings seem to indicate that the relationship 
between economic development and fertility change should 
be studied separately for developed and developing 
countries. 
Consistent with previous studies, Gregory et al. 
(1973) tested a macro conceptual model for developed 
and developing countries. Regression analysis indicated 
that illiteracy and employment of women outside the home 
are good predictors for developed countries, and illiteracy 
alone is a good predictor for developing countries. 
When both samples are combined, the results indicate the 
importance of infant mortality rates, which differ for 
the two groups of countries, is neglected (Gregory et al., 
1973:238). 
As a consequence, the patterns of the results of 
the relationship between socioeconomic variables and 
fertility change are not clear enough nor consistent with 
each other, especially when investigators use a mixture 
of developed and developing countries together and later 
separate them for further analysis. These results lead 
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to confusion and misunderstanding for students of demography 
and for policy makers. 
Confronting this problem, a group of demographers, 
realizing the importance of the notion of cultural region, 
have tested the idea that cultural background influences 
both the economic condition and fertility behavior . (Kirk, 
1971; Coale, 1973; Beaver, 1975; Knodel and Van de Walle, 
1979; Chang and Pendleton, 1978). This empirical 
approach usually examines a cluster of countries which 
are culturally homogeneous in order to predict fertility 
decline. 
Kirk (1971), in a comparative study of three different 
cultural regions, Latin America, East and South East Asia, 
and Islamic countries, found that per capita income is 
the leading indicator for Asian countries, while education 
is more important for the Moslem world (the highest 
correlation coefficients are those for literacy, school 
enrollment, and newspaper circulation). For Latin American 
countries infrastructure (telephones per 1000 population) 
has the strongest correlation with declining fertility. 
From this analysis, Kirk (1971:145) stated that: 
The evidence so far does suggest that there 
are regularities in the relationship between 
socioeconomic development and natality within 
major cultural regions that may prove useful, 
jointly with other approaches, in forecasting 
the "take off" point for sustained fertility 
decline. 
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From this background, Kirk (1971) and others, Beaver 
(1975:29) call for the notion of cultural regions and 
conducted a study considering the cultural context of 
Latin American countries. The results support the 
demographic transition theory by using such a culturally 
homogeneous group of countries. 
Two important studies at a macro level were done 
at Iowa State University (Chang, Warren, and Pendleton, 
1979; Chang and Pendleton, 1978); their results 
together can support the notion of cultural context. 
Chang et al. (1979) in a cross-section analysis 
tested a macro-model of socioeconomic change and fertility 
using the path analysis technique for one hundred countries. 
The results of their analysis indicate that the overall 
model was a function of the developing countries. Examining 
developed and developing countries separately, the authors 
did not find any support for the relationship between 
socioeconomic variables and fertility change except in 
a weak relationship between fertility and education for 
developed countries. But for developing countries the 
results support the proposition that fertility decline 
is closely related to socioeconomic variables in general. 
However, according to Chang et al. (1979:48) this model 
needs to be tested under varying cultural contexts in 
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order to examine and investigate the stability of its 
significance to explain fertility change. 
Accordingly, Chang and Pendleton (1978) have 
expanded the 1979 study to include three homogeneous 
cultural regions of the world (non-Arab African, Central 
and South American, and Arab countries). The results 
show that the overall developing countries as a whole 
are not a homogeneous cultural group. That is, the model 
fails to identify any predictors of fertility change for 
Arab countries. For non-Arab Africa, they found direct 
effects of mass media, governmental attitude toward 
family planning and education on fertility change. But 
for Latin American countries, urbanization played an 
indirect role through nutrition to reduce fertility. As 
a conclusion, fertility decline in different homogeneous 
cultural groups responds to socioeconomic conditions 
differently, indicating that there are socioeconomic aspects 
in each group affecting fertility more than they do for 
other groups (See also Beaver, 1975:29-30). 
But culture as a concept is broad and loose. For 
Coale (1973) and Burch (1975:131-132), culture means 
linguistic, regional, or religious traditions which influence 
the means of societal fertility which can not be explained 
by socioeconomic characteristics. But how can cultural 
traditions explain that variation? Retherford (1979:66) 
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suggests that the relationship between levels of socio­
economic development and timing of fertility transition 
is highly influenced by cultural factors that vary from 
one population to another. He also notes the absence 
of considering cultural factors increased further criticism 
for the explanatory power of the structural variables. 
In supporting Retherford, Beaver (1975:146) stated that: 
The development indicators are intended to 
measure social change. This means that a 
given variable may not have the same impli­
cations for social change everywhere [across 
cultural regions], and results may differ 
for this reason. This problem is reduced 
by combining study to cultural regions that 
are more or less homogeneous. [Specification 
in brackets is Beaver's (1975:30).] 
However, it seems to me, both socioeconomic development 
and cultural background must be considered together as a 
joint context in which fertility varies. Supporting this, 
Notestein et al. (1969:147) argue that the reproductive 
behavior of different religious countries as a cultural 
aspect reflects "the varying cultural background and 
socioeconomic development of its adherent." 
Considering cultural differences as a limitation in 
studying and forecasting fertility change will contribute 
to the theory of demographic transition. 
Secondly, although there is an enormous body of 
empirical studies in macro analysis of fertility change, 
there have been only limited attempts to build causal 
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models of variables which affect fertility and their 
causal order at macro levels. The explanatory power 
of empirical studies is strongly needed to provide 
both the theory and the policy maker with answers to 
the questions of why and under what conditions fertility 
can be lowered (Teitelbaum, 1975:421; Keyfitz, 1980). 
Thirdly, another theoretical limitation found 
in the literature as a result of the relative lack of 
theoretical orientation is the interpretation of the 
relationship between some of the socioeconomic and 
demographic variables and fertility levels. The theory 
of demographic transition postulates that economic 
development is negatively related to fertility (Thompson, 
1929; Notestein, 1945; Blacker, 1947; Coale and Hoover, 
1958), but some empirical studies have found a positive 
relationship between economic development and fertility 
(Weintraub, 1962; Adelman, 1963; Heer, 1966; Janowitz, 
1973a; Bhattacharyya, 1975; Chang et al., 1979). Further, 
the need for further studies can be seen in the 
following ; 
stable balances between several levels of 
vital rates with extremely low moderniza­
tion were observed. This would indicate 
that the assumption of a specified develop­
mental sequence for all countries is 
unwarranted. (Hatt, et al., 1955:21) 
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Furthermore, Cassen (1978:332) argues that socio­
economic development is not a necessary condition for 
lowering fertility. He observes that in some poor 
(developing) countries fertility levels decline more 
rapidly than those in developed countries. This means 
fertility change is independent of socioeconomic condi­
tions and responds to other factors. These results call 
for further empirical studies. 
Another theoretical consideration is related to mortali­
ty. It is postulated also that fertility decline is a func­
tion of mortality decline during the transitional change. A 
number of research studies (Weintraub, 1962; Adelman, 
1963; Heer, 1966; Ekanem, 1972; Massey and Tedrow, 1976:435) 
support a relationship in which fertility decline responds 
to mortality decline. Other studies have not discovered 
such a relationship (Knodel and Van de Walle, 1979; 
Coale, 1970; Chang et al., 1979 ; Janowitz, 1971, 1973a, 
1973b). A critical examination of the demographic 
literature led Preston (1978) to oppose the postulate 
of demographic transition, concluding that mortality 
levels at either macro or micro levels of analysis cannot 
explain fertility rates and that declining mortality 
levels are not a factor leading to adoption of fertility 
control (Runstadter, 1979:71; Chang et al,, 1979:45). 
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Such contradictions call for empirical testing and 
retesting of the theory. 
Moreover, there are two variables in the demo­
graphic transition research that have been ignored--the 
proportion of children in labor force and the availability 
of arable land. These variables are assumed to play 
significant roles in predicting fertility change in third 
world countries. Children in the labor force seem to 
contribute positively to human fertility since they 
are seen as economically advantageous to their families 
in farming and providing an insurance mean for their 
parents in old age (Davis, 1963:355, Kasarda, 1971:8). 
Also, more children are needed for social and religious 
reasons (Caldwell, 1976, 1978). The availability of 
arable land--on the other hand--as a variable seems to 
affect fertility levels in various ways. It may affect 
fertility in as much as it reflects family resources and 
conditions in rural areas (Beaver, 1975). Less available 
land can also contribute to lower levels of fertility 
through delaying age at marriage of adult children 
because of economic difficulties of buying agricultural 
land or because of the inheritance rules of passing 
agricultural land to the oldest sons (Davis, 1963; Ryder, 
1967; Guest, 1981). Moreover, within a society, availability 
of agricultural land may represent the potential of food 
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production to feed the population and also may 
reflect the potential for demanding more agricultural 
workers. 
Accordingly, this study will examine the relationship 
between both the proportion of children in the labor force 
and the availability of arable land on one hand, and the 
reproductive behavior on the other. 
Methodological considerations 
Methodological considerations constitute the second 
part of the discussion. 
First, past research examining the relationship 
between socioeconomic and demographic variables and 
fertility ignores the time lag effect, although it 
has been argued that fertility decline should be 
lagged behind the socioeconomic causes that precede 
it (Chang et al., 1979; Bogue, 1969; Beaver, 1975; 
Shin, 1977; Kirk, 1971). However, the studies 
which examined such lag (Beaver, 1975; Som, 1978; Shin, 
1977) dp not give the length of the lag period exactly. 
Beaver (1975:70) allows some reasonable length and 
argues that "Shorter lag is better than nothing" and 
is best when our data approach the actual lag. 
Secondly, most fertility research uses a single 
indicator to represent a whole process or phenomenon to 
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measure its impact on fertility decline, although its 
concept or construct, which the indicator is a proxy for, 
is a multidimensional concept. Therefore, empirical 
measures have seldom provided satisfactory measures of 
the theoretical constructs. Moreover, single measures 
or indicators were utilized in research articles as a 
proxy of different theoretical constructs--e.g., the 
percentage of population living in urban areas can be 
a proxy for urbanization, economic development, social 
development, or industrialization, to make international 
comparisons. 
Third, although statistical techniques are tools to 
help researchers analyze their data and generalize from 
their findings, inappropriate use of statistical techniques 
can cause misleading explanations of the relationships 
among a set of variables. For example, using correlation 
analysis to make causal inference is an inappropriate 
technique for hypothesis testing. Such methodological 
weaknesses which contain a number of errors in statistical 
reasoning and interpretation are observed in some demographic 
transition research. Heer (1966) and Ekanem (1972) use 
partial correlation coefficients to make causal inferences 
regarding some variables which were thought to be the 
predictors of fertility change. Heer (1966) attempted 
to test the hypothesis that economic development directly 
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(measured by Net National Product) increases fertility 
and indirectly decreases fertility through increasing 
education and decreasing infant mortality rate. Using 
partial correlation techniques, Heer (1966) finds support 
for his hypothesis, concluding causal relationships between 
economic development and fertility change through direct 
and indirect effects. Using stepwise analysis for 
Heer's data, Massey and Tedrow (1976*435) find that 
infant mortality rate and an increase in energy consump­
tion per head contribute significantly to the proportion 
of variance in fertility in the additive model and 
infant mortality as well as population density in the 
multiplicative model. The remaining variables do not 
account for any variance in fertility. 
Ekanem (1972) replicates Heer's study by using another 
sample of developed and developing countries and tests 
Heer's hypothesis by using partial correlation technique, 
although he introduces beta-coefficients to predict socio­
economic factors which influence fertility. The results 
indicate that declining infant mortality and increasing 
literacy are optimal conditions for low fertility, but 
per capita income is relatively insignificant. In contrast, 
Janowitz (1973a:479-481) tested the same data used by 
Ekanem (1972) by using multiple regression analysis, finding 
that changing per capita income has a significant impact 
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on fertility change, while changing infant mortality 
rates and literacy over time have no statistically 
significant effect on fertility levels. In addition, 
Janowitz (1973a:480) finds that most variables have the 
wrong signs. 
Fourth, a close examination of more than thirty 
studies at macro level reveals total negligence of 
reliability and validity estimates of their measures. 
Fifth, and finally, the quality and reliability of 
data collected in developing countries represents a 
methodological problem. In many developing countries, 
the population has never been covered by census and 
registration of the vital events of births and deaths 
does not exist. The problem is one of deficiency in 
coverage and inaccuracy in reporting as well as under-
or overenumeration of census (El-Badry, 1967:10; Shryock 
and Siegel, 1975), Accordingly, most of the published 
data are estimates from inadequate information and are 
often behind schedule in reporting (Mauldin, 1978:75). 
Fortunately, the efforts made by the United Nations and 
other international organizations to improve and standardize 
population census the world over have borne fruit. There 
have been made available many more indicators now than 
ever before. 
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Caution must be taken in using and analyzing this 
kind of data, however, especially because international 
organizations use different procedures for estimates 
and the published data for a given indicator can vary 
from one organization to another (Kirk, 1979). Therefore, 
it is more accurate to collect data for a given indicator 
from one source as much as possible. 
Objectives 
This is an exploratory study, the major objective of 
which is to test the applicability of the theory of 
demographic transition to developing countries and under 
various cultural conditions. The specific objective is 
to enhance the theoretical and methodological strength 
of the theory. To achieve these objectives, the following 
3 overall tests will be made to ascertain: 1) whether or 
not socioeconomic development precedes fertility decline; 
2) whether or not socioeconomic development precedes 
mortality decline; and 3) whether or not mortality decline 
precedes fertility decline. 
The main and specific objectives of this study 
necessitate that a series of tasks be performed; 
1. To build a conceptual macroscopic model of human 
fertility on the basis of the only existing model of human 
reproduction (Chang, Warren, and Pendleton, 1979). 
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2. To select a preliminary list of socioeconomic 
and demographic indicators suggested by previous research. 
3. To collect empirical data of different time periods 
so that analysis can be made to avoid simultaneous-equation 
bias (Greenwood, 1975:412). 
4. To construct indexes and assess the theoretical and 
statistical adequacies of the selected empirical indicators 
and indexes. 
5. To test the theoretical model with each set of 
empirical data for the total sample of developing countries 
and for various cultural groups consisting of Islam, 
Catholicism, and Buddhism. 
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CHAPTER 2. LITERATURE REVIEW AND 
THE CONCEPTUAL FRAMEWORK 
Introduction 
Demographic transition theory postulates that 
lowering fertility levels are associated with the process 
of socioeconomic development and the transformation of 
a society from an agrarian, self-sufficient economy to 
a more advanced and commercial economy. In such a 
process, substantial decline in mortality will occur 
and lead to fertility decline. As a theory, despite 
all its shortcomings, it has been argued that demographic 
transition theory offers a general framework, and that 
its basic postulates still have relevance to the inter­
relationships and the directions between socioeconomic 
development and fertility levels (Bogue, 1969:60-61; 
Beaver, 1975:11; Petersen, 1975:15, Shin, 1977:399; 
Chang et al., 1979:47). 
This chapter will review previous research to determine 
the independent variables that will be included in the 
causal models of human fertility. Secondly, the theoretical 
and empirical rationales for specific propositions will 
be discussed and linkages specified. 
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Independent Variables in the Model 
A variety of independent variables suggested in 
the literature to account for variance in fertility levels 
are classified under the concepts of socioeconomic and 
demographic variables and they are reviewed below. 
Socioeconomic development is a central concept in 
the demographic transition theory and has been used 
frequently in demographic research. This concept, in 
spite of its importance has been left undefined, so that 
it can have various meanings to different researchers. 
Among others, urbanization, industrialization, development, 
etc. have been equated to economic development. Following 
Beaver (1975:4) and Todaro (1979), this study will view 
socioeconomic development as a multidimensional process 
involving the recognition of the structural transformation 
of an agrarian society to an advanced urban-industrial 
society. Industrialization, large scale production, 
urbanization, rising levels of income, higher levels of 
education, less dependence on children for labor, better 
health services land nutrition, and improvement of 
infrastructure as well as changes in institutional and 
administrative structure are some of the interrelated 
aspects of such process. Because of the differences 
among societies, one or more dimensions of this process 
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can operate independently from the others, but all must 
operate and occur in the societal change process. 
Economic development 
Voluminous findings have been reported on the 
relationship between economic development measured by 
per capita gross national product or related indicators 
and fertility. Generally, the relationship between 
levels of per capita income or levels of living and 
fertility measures are uncertain (Shaw, 1974:87). The 
observed findings indicate a whole range of results. 
Some researchers have found a positive relation (Weintraub, 
1962; Adelman, 1963; Heer, 1966; Ekanem, 1972; Gregory 
et al., 1973; Bhattacharyya, 1975; Mauldin and Berelson, 
1978; Chang et al., 1979), while others have found a 
negative relation (Russet et al., 1964; Frederiksen, 
1966; Kirk, 1971; Janowitz, 1973a; Beaver, 1975; Hohm, 
19.75; Oechsli and Kirk, 1975; Freedman and Berelson, 
1976; Shin, 1977; Som, 1978; Anker, 1978; United Nations, 
1980b). Still others argue the use of income distribution 
as an indicator (Birdsall, 1977, 1980; Bhattacharyya, 1975; 
Todaro, 1977), 
Some demographers argue that per-capita income levels 
affect fertility positively in the beginning of demographic 
transition (Heer, 1966; Petersen, 1975; Chang et al., 1979). 
I 
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Still others indicate that fertility is quite insensitive 
to socioeconomic change at an early stage of economic 
development (Anker, 1978). A third group stresses the 
fertility-inhibiting effect of economic development 
(Ridker, 1976:1). 
Heer (1966:423-444) analyzes the direct and indirect 
effect of economic development--measured by per capita 
gross national product--on fertility levels. The direct 
effect on fertility is positive in the short run. At 
the same time, economic development gives rise indirectly 
to a set of associated aspects of socioeconomic development— 
education, lower infant mortality, use of birth control 
methods, and nutrition—which in turn produce a decline in 
fertility. The indirect effect of economic development on 
fertility is the mainstay of demographic transition theory 
which postulates that economic development inhibits 
fertility (Thompson, 1929; Notestein, 1945, 1953; Blacker, 
1947; Davis, 1949). 
Heer (1966) tests the hypothesis that economic 
development directly increases fertility and indirectly 
decreases fertility through increasing education and 
decreasing infant mortality rate. Utilizing the partial 
correlation technique, Heer (1966) supports the causal 
relationship between economic development and fertility 
change through direct and indirect effects. Massey and 
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Tedrow (1976:435), however, use stepwise analysis for 
Heer's data. Their results indicate that infant mortality 
rate and an increase in energy consumption per head 
contribute significantly to the proportion of variance 
in fertility explained in the additive model and infant 
mortality as well as population density in the multiplica­
tive model. The remaining variables do not account for 
any variance in fertility. 
Ekanem (1972) replicates Heer's study by using another 
sample of developed and developing countries by utilizing 
the partial correlation technique to predict socioeconomic 
effects on fertility. His results indicate that declining 
infant mortality and increased literacy are optimal conditions 
for low fertility, whereas per capita income is non­
significant. Janowitz (1973:479-481) tested the same 
data used by Ekanem (1972) with multiple regression 
analysis, finding that per capita income has an inverse 
significant impact on fertility, but changing infant 
mortality rates and literacy over time have no statistically 
significant effect on fertility levels. 
These inconsistencies regarding the relationship 
between income and fertility call for further examina­
tion to validate the demographic transition theory. 
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Industrialization 
An Industrial nation may be defined as one which 
makes extensive use of energy (Goldthorpe, 1975:2; 
Gamer, 1977:337). Industrialization reflects the 
energy sources and the organization of productive activities 
and involves reorganization of human labor. In that 
sense, reliance on human labor, especially children, 
along with animal, is diminished in more industrialized 
countries than in less industrialized ones (Garner, 
1977:336). 
An increase in energy consumption is conducive to 
declining dependence on human labor (Freedman, 1963; 
Goale, 1970). Moreover, industrialization contributes 
to fertility reduction through intermediate variables. 
The role of Industrialization in bringing about fertility 
change is stated by the United Nations (1973:91) as 
follows : 
The scientific and technological aspects of 
industrialization have been accompanied by 
substantial modification of manpower require­
ments in terms of ever-rising levels of skill 
and this in turn has contributed to the higher 
levels of education and to the increased costs 
of raising children. Scientific and techno­
logical development have also been largely 
responsible for decline of mortality, which 
has often been a precondition of fertility 
decline In many of the industrialized countries. 
Furthermore, industrialization as well as urbanization 
can contribute to the reduction of fertility through its 
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societal institutions of old age programs. Most of the 
active population in urbanized and industrialized settings 
participate in retirement programs which lead to decline 
in the utility of children for parents as a security 
reason in old age or as a substitutable in disability 
situations (Hohm, 1975:632). 
In a study of 67 nations, Hohm (1975:641) utilized 
two indices for coverage and benefits for long-term risk 
programs of social security as well as infant mortality 
rates, newspaper circulation per 1000 population aged 
15 and over, and per capita gross domestic product with 
the total fertility rate. The results indicate that 
social security variables have a greater independent 
effect on fertility than do the traditional correlates of 
fertility. Moreover, the results show no influence of 
infant mortality rates, education, and per capita gross 
domestic product on fertility levels. It would seem, 
also, that if parents view retirement benefits as insuf­
ficient to meet their needs, they may increase fertility 
rates;., 
Research findings which use zero-order correlation 
indicate an inverse relationship between crude birth 
rates and the following; newspring consumption (Frederiksen, 
1966), female participation in labor force (Kasarda, 1971; 
Gregory et al., 1973), per capita energy consumption 
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(Waller and Sly, 1969; Kasarda, 1971; Kirk, 1971; Gregory 
et al., 1973), and percentage of economically active males 
not in agriculture (Kirk, 1971), while the gross reproduc­
tion rate is inversely related to participation in the 
non-agricultural labor force (United Nations, 1980b) and 
positively associated with the percentage of agriculture 
population (Anker, 1978). Heer (1966) [See also, Massey 
and Tedrow, 1976] reports a positive association between 
per capita increase in energy consumption and general 
fertility rates for males. Mauldin and Berelson (1978) 
find a positive association between males in the non-
agricultural labor force and decline in crude birth rate. 
In a multivariate study of fertility, Adelman 
(1963) found the per cent of labor force employed outside 
of agriculture was negatively related to age specific 
birth rates. These results were not statistically significant 
up to age 35, A study by the United Nations (1980b) found a 
strong negative relationship between levels of the propor­
tion of males in non-agricultural activities and levels 
of gross reproduction rates. This proportion in non-
agricultural activities explained 48 per cent of the 
variance in gross reproduction rate. In another study, 
Heer (19.66) found strong positive partial correlation 
between percentage increase in per capita energy consumption 
and males* general fertility rates. Ten years later. 
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Massey and Tedrow (1976) reexamined Heer's data (1966) 
and found that an increase in the percentage of per 
capita energy consumption had a negative effect on 
general fertility rates. Janowitz (1973a) analyzed 
Ekanem's set of data (1972) by using multiple regression 
analysis and found that changes in percentage of labor 
force in agriculture were negative in sign and had a 
non-significant effect on changes in crude birth rates. 
Also, Anker (1978) found percentage of labor force in 
agriculture had non-significant effect on gross reproduction 
rate but was positive in sign. 
However, Shin (1977) in a cross-sectional analysis 
of 67 developed and developing countries found that economic 
development"-measured by the index of per capita income 
and per capita energy consumption—was linked strongly 
but negatively with both infant mortality and fertility 
rates. In another cross-sectional study, Chang et al., 
(1979:43) covered 100 developed and developing countries. 
The results showed, in general, that economic development--
•measured by an index of 5 indicators-—affected fertility 
indirectly through education and nutrition-diet. This 
indirect effect was negative on fertility levels. A 
positive direct effect on fertility was observed but not 
significant, The researchers argued that this direct 
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effect on fertility usually occurs near the beginning of 
the demographic transition. 
On the basis of previous research, it can be concluded 
that various measures of industrialization (e.g., per capita 
energy consumption or percentage of labor force in non-
agricultural activities) are inversely related to fertility 
through intermediate variables (see Chang et al., 1979; 
Shin, 1977). 
Urbanization 
The exact definition of urban area is ambiguous. 
According to Petersen (1975:468 and 474) , more than thirty 
definitions at the international level are counted by the 
United Nations, but the most usable one is the percentage 
of population living in urban places. Urbanization as 
a phenomenon reflects the culture and the way of life of 
the population who live in the cities. 
Urbanization contributes to fertility levels in a 
variety of ways. It reflects occupational differences 
from farm activities and education, and alters the way 
of life (Gamer, 1977:349). It is the idea of "urban 
mentality" that contributes to small family size (United 
Nations, 1973:91). The relative cost of rearing children 
and their relative lower demand as well as popular 
attitudes and knowledge about family planning are higher 
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in urban than in rural areas.(Friedlander and Silver, 
1967:60), Urbanization influences higher education and 
better nutrition, which in turn affect fertility (Chang 
et al., 1979). 
The United Nations (1973:91) has reviewed the litera­
ture regarding the relationship between urbanization and 
fertility levels. The urban environment is characterized 
by: 
Secularization, secondary group association, 
increased segmentation of roles and poorly 
defined norms characterize urbanism as a way 
of life and make for lower fertility among 
urban community (United Nations, 1973:91) 
Empirical studies using zero-order correlation find 
support for the negative association between urbanization 
and fertility (Heer and Turner, 1965; Kirk, 1971; Kasarda, 
1971; Ekanem, 1972; Beaver, 1975; Shin, 1977; Som, 1978; 
United Nations, 1980b). 
Furthermore, research also shows that lower fertility 
levels are causally effected by higher levels of urbaniza­
tion although it is quite inconclusive. Weintraub 
(1962:816), in a cross-sectional analysis using 1950 data 
for thirty developed and developing dountries, finds 
birth rates decline with urbanization. Heer and Turner 
(1965) analyze data of 18 Latin American countries using 
the political units within the nations as a unit of analysis, 
with a total of 318 units. The results indicate that local 
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urbanization yields the second highest relationship to 
child-women ratio. 
Beaver (1975) conducted a multivariate study of 24 
Latin American countries with populations over 50,000 
in 1950 and examined the relationship between socioeconomic 
and demographic indicators with two measures of fertility. 
The findings reveal that a strong significant and inverse 
causal relationship exists between urbanization and fertility, 
accounting for much of the variance in fertility which is a 
fundamental aspect of development. 
In a more recent study, Chang et al. (1979) have 
found that there is a strong causal influence of urbaniza­
tion on fertility through education and nutrition-diet, 
with a negative effect on fertility. In another study 
(Chang and Pendleton, 1978) a strong inverse causal 
link was found between nutrition-diet and fertility 
for a group of Latin American countries, 
However, two other studies have come up with 
consistent results. The United Nations (1980b:178) found 
urbanization, measured by the proportion of urban population, 
has a moderate effect on the levels of gross reproduction 
rate while reporting a weak relationship with the changes 
in the two rates. Friedlander and Silver (1967), using 
data for the late 1950s and early 1960s for 85 countries 
classified as developed, intermediate, and underdeveloped. 
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found the relationship between urbanization and fertility 
to be positive for developed countries and negative for 
the others. 
In summary, urbanization is assumed to exercise an 
indirect negative effect on fertility through education, 
nutrition, mass media, infant mortality, children in 
the labor force, infant mortality, and family planning 
programs. 
Availability of arable land 
It has been argued that availability of land is a 
fundamental variable affecting fertility levels (Thompson, 
19,29:971; Stys, 1958:136; Davis, 1963:355-357; Heer, 1966:441; 
Ryder, 1967:32; Beaver, 1975:48-49). 
Positive association between farm size and fertility 
has been reported (Stys, 1958) at the micro level. Stys 
(.1958:137) examines the relationship between size of land 
holdings and family size in rural Poland, finding that 
rich peasants have larger families than those who are 
poor. At the macro level of analysis, Beaver (1975:126), 
in a cross^ rational study covering 24 Latin American 
countries, examines the relationship between availability 
of landi--measured by total land area per 1000 rural 
population—and both age-sex standardized birth rate and 
crude birth rate and found that availability of land is 
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positively associated with fertility levels but not 
statistically significant. Controlling for other in­
dependent variables, both partial correlation coefficients 
and partial regression coefficients become statistically 
significant at .01 level. It may be concluded that 
availability of land as a variable representing the mean 
of family resources can be quite useful in studying 
fertility. 
Accordingly, land availability can contribute to 
fertility levels through the mechanism of providing the 
means of family resources. In addition, land availability 
can also provide more living space, which decreases the 
economic cost of rearing children (Heer, 1966:441). Less 
available land can contribute to lower levels of fertility 
through delaying age at marriage of adult children because 
of economic difficulties in buying agricultural land or 
because of inheritance rules of passing the agricultural 
land ownership to the oldest son (Davis, 1963; Ryder, 1967; 
Guest, 1981). 
The current study assumes that availability of arable 
land reflects the potential for food production and more 
demand for agricultural and related workers, Therefore, 
a positive relationship between land availability and 
fertility levels is assumed for this study. 
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Education 
Education is thought to bear the most crucial and 
the strongest negative relationship on fertility levels. 
Bogue (1969:693) stated that: 
Throughout the world there appears to be 
a strong inverse correlation between the 
amount of education attainment and the 
level of fertility. 
Education is expected to influence fertility levels 
through its effect on fertility regulation. Heer (1966:428); 
United Nations (1975c:39); Holsinger and Kasarda (1976:159-
164); Birdsall (1977:86; 1980:24); Cochrane (1979:8); 
and Nelson (1981:7) have pointed out that extended years 
of education delay the age of marriage which in turn 
decreases the time span of exposure to conception. 
Moreover, exposure of educated persons, especially women, 
to knowledge, attitudes and practices of family planning, 
can contribute to more effective communication between 
couples, thus enabling them to reach actual reproduction 
according to their desired family size (United Nations, 
1975c; Heer, 1966). Furthermore, the United Nations 
1975c:39); Todaro (1977:258); and Birdsall (1980:29) 
argue that education can contribute to reduce desired 
family size through creating aspiration of having high 
levels of living for couples and their nuclear families 
which can be done through stimulating women's interest 
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and employment outside home. Employment of women outside 
the home will raise the opportunity cost of women's time 
and child rearing activities. 
However, fertility levels are not simply caused by 
increasing the number of years of formal education but 
are also associated with openness to new ideas, higher 
socioeconomic levels, exposure to urban life as well as 
a variety of options and interests outside the home (United 
Nations, 1975c:39). In addition, the quality and the 
contents of curriculum may make a difference (Keyfitz, 
1980). 
Several studies using international data in cross-
national analysis reveal such a uniform inverse relationship 
between different measures of education and fertility using 
zero-order correlation (Heer and Turner, 1965; Heer, 1966; 
Bogue, 1969; Kasarda, 1971; Kirk, 1971; Ekanem, 1972; 
Beaver, 1975; Hohm, 1975; Som, 1978; Anker, 1978; United 
Nations, 1980b). 
In spite of such a strong inverse relation, some 
have found that the relation is not always conclusive. 
Cochrane (.1979:143) for example, after an excellent review 
of both theoretical and empirical studies of the relation­
ship between fertility and education, stated that in 
developing countries small amounts of education are associated 
with higher levels of fertility while greater amounts are 
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associated with lower levels of fertility. Moreover, 
according to Cochrane (1979:151) education in the short 
run will increase fertility through improving mothers' 
health and income and reducing traditional contraceptive 
practices while in the long run and after a time lag 
mothers will have the number of survivals they need and 
with more education, which alters the attitudes and norms 
of mothers toward small family size, fertility then will 
be reduced. Adelman (1963; explanation in Heer, 1966:427), 
using an index of education to study age specific birth 
rate, found a strong negative causal relationship. 
Russet et al. (.1964:314-315) reported considerable inverse 
relationships between literacy levels and crude birth 
rates. Bhattacharyya (1975:10) has reported a strong 
negative causal link between education and crude birth 
rates. Moreover, he concluded after analyzing cross-
national data by multiple regression and examining the 
statistical significance of the standardized beta coef­
ficients that education must be considered as a necessary 
intervening factor through which the level of fertility 
in a country is affected. Gregory et al. (1973:236-237) 
found a strong positive causal link between illiteracy 
rates and crude birth rates for developing and developed 
countries taken separately. In contrast, Janowitz (1971) 
found statistical significance by grouping developed and 
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developing countries together only. Frledlander and 
Silver (1967) report significant positive causal relation­
ship between illiteracy rates and crude birth rates in 
countries in the midpoint of development. Recently, 
Chang et al. (1979:43) have demonstrated that fertility 
levels are strongly and negatively affected by education-
literacy in the total sample of developed and developing 
countries as well. 
Contradictory patterns of results were found by 
Beaver (1975:125), using education as an independent 
variable, as an index by either school enrollment or 
literacy in cross-sectional analysis of Latin American 
countries in multivariant analysis, found that there was 
no causal relationship between education and fertility. 
Weak relationships between education and fertility have 
been reported by others (Janowitz, 1973b; Ekanem, 1972; 
Hohm, 1975; Som, 1978; Anker, 1978). 
The conflicting results may be due to two factors. 
According to Cochrane (1979:21), part of the reason for 
such findings lies in the nature of the relationship 
between education and fertility. This relationship 
appears to differ by levels of development and secondly, 
by the cultural setting. Supporting such conclusions, 
Chang and Pendleton (1978) have tested a macro 
model of human fertility which includes education-literacy 
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as the central and independent variable in the model, 
finding that education affects levels of fertility 
negatively and their relationship is causally linked 
for non-Arab African countries and not significant for 
either Arab or Latin American countries. 
In this study, an inverse relationship between 
education and fertility is assumed. 
Children in labor force 
Children in developing countries, especially in the 
poorest and in rural areas, are seen as economic investment 
goods to the extent that there is an expected return from 
having more of them. Socioeconomic development as a 
process spreads from urban to rural areas; until such 
development takes place, couples see advantages in 
increasing their family size in order to have more help 
on their farms and to provide a means of support in their 
old ages (Davis, 1963:355; Kasarda, 1971:8; United Nations, 
1973; Caldwell, 1976:343-344; Mueller, 1976:98; Repetto, 
1976:77; Todaro, 1977:155). In developing countries 
a son is a vital source of support for parents. Caldwell 
(1976:343-344) identifies the major economic and social 
advantages of children to parents in the following: 
1. In agrarian society, a large number of 
children will allow the head of household 
44 
to control more resources produced by 
this number and give access to more 
services. 
2. Working on a farm or in a household 
producing goods and providing services 
especially that adults regard as for 
children. 
3. Adult children assist their parents as 
labor input in the process of farming. 
4. Adult children provide particular assist­
ance in family contributions to community 
life (festivities, ceremonies like 
marriages, funerals, etc.). 
5. Adult children can contribute to parents 
as insurance in old age (old age security) 
(see also Coale and Hoover, 1958:10). 
6. Parents can invest in the training or educa­
tion of children which increases their 
returns in the future. 
7. More children, especially sons, will carry 
the family name and ensure its survival. 
Such reasons will contribute to high fertility levels. 
Furthermore, the importance of such utility varies in 
range and magnitude from society to society and it is 
difficult to isolate such effects empirically. 
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In a cross-sectional study covering 50 developed 
and developing countries, Kasarda (1971:312-313) stated 
that in spite of weak data, the percentage of population 
under 15 years who were economically active is positively 
and strongly correlated with both crude birth rates and 
the child-woman ratio. Furthermore, Kasarda (1971:314) 
considered urbanization, industrialization, and education 
as exogenous variables which affect fertility directly 
and through other variables, one of which was children 
in the labor force. The correlation coefficients between 
each of the exogenous variables and fertility measured 
were strongly and inversely significant. But using partial 
correlations including intervening variables and controlling 
for the exogenous variables results in a reduction of the 
correlation coefficients between all the three exogenous 
variables and fertility to below the .05 level. Although 
this technique does not produce causality, it supports to 
some extent the hypothesis that percentage of children 
in labor force encourages fertility levels. 
In summary, in this study a positive relationship 
is assumed between the proportion of children in the labor 
force and fertility levels. 
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Use of mass communication 
Studies have shown the direction of the relationship 
of extensive use of mass communication to be inverse with 
fertility levels (United Nations, 1965:145; Friedlander 
and Silver, 1967:56-58; Kirk, 1971:143; Som, 1978:14; 
Chang and Pendleton, 1978). In an explanatory and 
comparative study of Latin America, East and Southeast 
Asia, and Islamic countries. Kirk (1971:143) reports 
that newspapers and telephones per 1000 population are 
negatively correlated with crude birth rates, Friedlander 
and Silver (1967:56-57), in a cross-sectional analysis 
using radio receivers per 1000 population in a regression 
equation, found a negative causal link between the use of 
radio receivers and fertility levels, but when their sample 
is divided into developed and developing countries the 
influence is diminished. However, they argue that the 
negative relation may reflect the extent of carrying 
contraceptive knowledge through radio, with regarding 
family size. 
The United Nations (1965) conducted a study of 125 
developed and developing countries, dividing them into 
high and low fertility groups and examining the associa­
tion between twelve socioeconomic and demographic indicators 
and gross reproduction rate. The zero-order correlation 
2 
and X values results reveal that radio receivers and 
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newspaper circulation per 1000 population are the strongest 
indicators correlating with fertility levels. Per capita 
income, urbanization, and industrialization are lower in 
their association with the gross reproduction rate than is 
the use of mass media. 
However, Som (1978:14) found significant inverse 
association between radio receivers per person and gross 
reproduction rate in 1970 and 1975 separately and throughout 
the time between 1970-1975. Causally, the relation of 
radio receivers per person fails to yield significant 
effect on gross reproduction rates. 
Chang and Pendleton (1978) have examined the 
relationship between the use of mass media measured by 
the index of radio receivers and TV receivers per 1000 
population and fertility index. The results show a strong 
inverse association and causally non-significant between 
the two indices for Latin American and Arab countries, 
while a strong negative causal link was found for non-
Arab African countries. 
The use of mass media could contribute to the reduction 
of fertility levels in a way which is consistent with the 
normative way of life in a given society (Dyck, 1971:613). 
According to Dyck (1971:613) and Freedman (1976:357) the 
use of mass media affects fertility through their contribu­
tion to people's awareness of family planning programs 
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and to the changing attitudes of people and in helping 
decision making. Mass communication can provide informa­
tion about family planning methods and the availability 
of such services. 
This research will hypothesize an inverse relationship 
between the use of mass communication and fertility. 
Nutrition-diet 
Studies on the relationship between nutrition and 
fertility are rare, especially at the macro level of 
analysis. Nutrition as a variable is considered to be 
an indicator of socioeconomic development (McGranahan et al. 
1972:44; Som 1978:17; Chang et al., 1979:45; Winikoff, 
1979:37) and treated as such theoretically at both the 
micro and macro levels of analysis. Higher levels of 
nutrition contribute to fertility levels. 
At the micro level, Petersen (1975:192 and 242), 
Butz and Habicht (1976:211), and Winikoff (1979:43-39) 
point out that improvement of nutrition has a positive 
effect on fertility through increasing the reproductive 
capacity of women and indirectly through its effect on 
reducing mortality levels, especially infant mortality. 
Indeed, better nutrition can contribute to infant health 
through providing adequate nutrition to mothers who 
breast feed their infants, 
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At the macro level, nutrition reflects the economic 
aspect of development. Tumham (1971:89), Berg (1973), 
and Chang et al. (1979:43) have contended that development 
could increase the purchasing capacity of the people, 
and increase the caloric consumption of the population 
and therefore, the quality of the diet. At the same 
time, malnutrition is considered to be a phenomenon of 
underdevelopment (see also Winikoff, 1979:37; Monckeberg, 
1979:139). 
Research findings in cross-sectional studies show an 
inverse association between nutrition and fertility level 
(Butz and Habicht, 1976:210). Frederiksen (1966:318) 
reported a negative association between both animal 
protein and calories per capita per day and crude birth 
rate, Chang et al. (1979:42-45) found a strong negative 
causal link between a nutrition-diet index measured by 
per capita calorie intake per day, per capita grams of 
protein per day, and per capita percentage of animal 
protein per day and fertility for both developed and 
developing countries together and developing countries 
alone, thus concluding that nutrition and diet must be 
perceived as an indicator of the level of economic 
development inhibiting fertility. Friedlander and 
Silver (1967:58-59) find inconsistent results and signs 
regarding the effect of animal protein intake and 
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fertility levels. His results suggest that increases 
in animal protein intake as an indicator of nutrition 
can affect fertility negatively. 
In summary, nutrition in this study is considered 
to be an indicator of socioeconomic development having 
inverse effect on both mortality and fertility levels. 
Health services 
Medical and health indicators are believed to play 
influential roles in mortality reduction, possibly the 
result of the application of antibiotics and insecticides, 
effective public health services, or invention of suitable 
low cost methods of sanitation (Coale and Hoover, 1958; 
Bogue, 1969; Davis, 1973). 
Several indicators of health services have been 
utilized in demographic research; the ratio of medical 
personnel to the population (Adelman, 1963; Frederiksen, 
1966; Shin, 1975, 1977; Som, 1978; Chang et al., 1979; 
Chang and Pendleton, 1978) the ratio or available 
hospital beds to the population (United Nations, 1965 ; 
Kirk, 1971), and health expenditure as a proportion of 
total government expenditure (Som, 1978) are such examples. 
Theoretically, health services indicators are merely 
products of socioeconomic development and affect mortality 
levels. 
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However, the results of macro studies indicate 
a strong negative association between health services 
indicators and mortality measures. For example, both 
Adelman (1963:328) and Som (1978:18) report a significant 
inverse association between medical care services measured 
by the number of physicians per thousand population and 
death rates, while Shin (1975:320) finds a positive 
association between population per physician (fewer 
health services) and infant mortality rates. Moreover, 
Preston (1975:165-166) examines the relationship between 
life expectancy at birth and per capita GNP for the world 
in the 1930s and 1960s. The results show that life 
expectancy at birth was 10-12 years higher in the 1960s 
than it was in the 1930s. Gains in living standards 
contribute to about 20% of the mortality decline, but 
health measures account for the remainder. Chang et al. 
(1979:45) find that better health care causes decline 
in infant mortality. 
This study assumes a negative relationship between 
health services and infant mortality rates. 
Infant mortality 
Demographic transition theory postulates that 
reduction of mortality is a prerequisite to the decline 
of fertility. Infant mortality is an important component 
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of over-all mortality, especially at the beginning of the 
demographic transition in developing countries (Birdsall, 
1977:85; Chang et al., 1979). 
Explanations of the link between infant mortality and 
fertility levels were found at both the macro (societal) 
and micro (familial) levels. At the societal level, high 
mortality levels can stimulate fertility through normative 
pressure and the customs of a given society to keep the 
balance of human existence, between general birth and 
death rates (Notestein, 1945:39-40; Bogue, 1969:51; Knodel, 
1978:22), Contrarily, reduction in the mortality level, 
especially infant mortality, will increase the life 
expectancy at birth and increase the rate of survival 
to adulthood. This increase will create competition for 
the limited resources of life support. This pressure 
will elicit responses on the part of the population to 
adopt, for example, family planning, later marriage, 
etc. (Davis, 1963). 
At the micro level, and biologically, when a nursing 
mother loses an infant, her lactation ceases and allows 
ovulation to be resumed, thus increasing the mother's 
fecundity. Therefore, the interval between pregnancies 
(or birth intervals) is shortened (Knodel, 1978:22; Schultz, 
1976:241-242). Behaviorally, infant mortality will lead 
to reproductive replacement, meaning replacing the dead 
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infant with a new one. As for the insurance effect, 
couples' expectations or anticipations about probable 
future risks of losing their children in the future cause 
them to have more children to be sure at least of a 
minimum number of children to survive to their own old 
age (Heer and Smith, 1968; Knodel, 1978; Schultz, 1976). 
Moreover, Preston (1978:4) argues that mortality can 
influence fertility through the mechanism that the 
decline in adult mortality will lengthen the time span 
in which postretirement support will be required. 
Many studies have reported a positive correlation 
between infant mortality levels and fertility. For 
example, Hohm (1975) found a positive relationship between 
infant mortality rates and the total fertility rate, while 
Frederiksen (1960), Ekanem (1972), Bhattacharyya (1975), 
and Shin (1977) reported a positive association between 
infant mortality rates and crude birth rates. Infant 
mortality rates were also positively associated with 
gross reproduction rate (United Nations, 1980b; Som, 1978) 
and general fertility rates for males (Heer, 1966). 
Another set of studies using life expectancy at birth 
instead of infant mortality rates have found an inverse 
association between life expectancy at birth and fertility 
measures (or the higher the life expectancy at birth, 
the lower the fertility). The United Nations (1980b) and 
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Anker (1978) found an inverse association between life 
expectancy at birth and gross reproduction rate, whereas 
Kirk (1971) and Beaver (1975) found such an inverse 
relationship between life expectancy at birth and the 
crude birth rate. 
The pattern of the relations does not always point 
in the same direction. A number of studies have found a 
statistically strong positive causal link between infant 
mortality and different measures of fertility (Weintraub, 
1962:816, Bhattacharyya, 1975; Massey and Tedrow, 1976:435; 
Som, 1978:16; Glassman and Ross, 1978:197). Other studies 
did not find consistent patterns of causation between 
infant mortality and fertility measures (Friedlander and 
Silver, 1967:53; Anker, 1978:68; Janowitz, 1971, 1973b; 
Gregory et al., 1973:236-240). Moreover, some studies 
did not find any significant support for the relationship 
(Ekanem, 1972; Janowitz, 1973a; Beaver, 1975; Hohm, 1975; 
Chang et al., 1979; Chang and Pendleton, 1978). 
From the previous review, and considering the 
theoretical positive relationship between infant mortality 
and fertility in demographic transition theory, this study 
will hypothesize a positive relationship between infant 
mortality and fertility levels. 
55 
Family planning programs 
Family planning programs affecting fertility levels 
has been given increasing attention in contemporary 
demographic literature. 
Availability of information, services, and supplies 
provided by family planning programs can contribute to 
fertility reduction by reducing the gap between desired 
and actual family size (Ridker, 1976:1). A report of 
the Commission on International Development (1969, cited 
in Goldthorpe, 1975:32) stated that: 
,..many of the children born today are 
unwanted. Numerous field surveys of 
parents in developing countries indicate 
that birth rates would be reduced by one-
third if parents had the knowledge and 
the means to plan the size of their 
families,..there is in many parts of the 
world a silent demand for family planning. 
Recently, Ansley Coale (1973:65) identified three 
prerequisites for sustained decline in marital fertility. 
One of these is the availability of effective techniques 
of contraception. Accordingly, numerous governments 
have adopted population policies in order to reduce high 
levels of fertility. Family planning programs constitute 
the key element in the population policies of most develop­
ing countries. The effectiveness of such programs in 
lowering fertility rates has been widely acknowledged 
(Sadik, 1980:4). 
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Although the empirical studies which examine the 
relationship between family planning programs and fertility 
levels at the macro level are limited, some studies have 
attached importance to effective programs as fertility 
reduction measures. For example, Som (1978:14) reported 
a significant inverse association between family planning 
acceptance and gross reproduction rate, while Anker 
(1978:63) found negative association between the number 
of years government family planning programs have been 
enacted and the gross reproductive rate. Moreover, 
Anker (1978:67) argued that the contributions of family 
planning programs are less a contributor to fertility 
reduction than other socioeconomic variables although in 
the long run (e.g., 15 years) they will reduce gross 
reproduction rates by approximately one-third of a birth. 
The magnitude and rapidity of fertility decline as 
a function of family planning programs and services is 
well-documented by an increasing number of empirical 
studies (Freedman and Berelson, 1976; Mauldin and Berelson, 
19.78; Som, 1978). Freedman and Berelson (1976:40) in 
a cross-sectional study covered 46 countries with national 
family planning programs, using three variables to 
represent social setting variables : infant mortality 
rate, female enrollment ratios in primary and secondary 
school, and per capita gross domestic product--and 
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program effort from family planning variables. The findings 
indicate that both social setting indicators and program 
effort had strong positive association with the rates 
of program acceptance, contraceptive use, and birth 
decline in 1960-1973. They were negatively related to 
crude birth rates. The authors conclude both program 
effort and social setting have an independent effect. 
Mauldin and Berelson (1978:111-113) conducted another 
cross-sectional study of 94 developing countries and 
examined the overall index of development as well as an 
index for family planning programs and their effect on 
crude birth rate decline. The results show that social 
setting affects family planning program efforts and both 
affect crude birth rate. 
Furthermore, Som (1978) found that family planning 
acceptors and users rates are significantly related to 
fertility levels and that family planning budgets, also 
contribute to fertility decline in a five year period 
(1970-1975). 
The inverse causal link between attitudes of govern­
ments toward family planning programs and fertility 
index was not supported in developing countries (Chang 
et al., 1979:46). 
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In summary, adoption of family planning programs 
and services and fertility levels are assumed to be 
inversely related. 
A Macroscopic Model of Human Fertility 
The present study is an attempt to build upon and 
expand previous analysis of the human reproduction model 
(Chang et al., 1979) to test the applicability of the 
demographic transition theory to different cultural 
conditions. 
Although the study adopted the basic correlates 
of the human reproduction model, attempts have been made 
to add some variables and eliminate others along with 
certain links among the concepts. Generally, the major 
modifications regarding the variables in the model can 
be summarized in the following. 
Two new variables have been added to the model, 
namely, availability of land and children in the labor 
force. The addition of variables is made possible by 
increases in the availability of information from 
developing countries. The economic development variable 
has been divided into two distinct variables: industrial­
ization and economic development. Per capita GNP growth 
as a variable has been eliminated from the suggested model 
because of its failure in predicting human reproduction 
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levels (Chang et al., 1979). Governmental attitude 
toward family planning as an intervening variable was 
changed to family planning programs and services. Some 
additional links among the variables in the model have 
been added depending upon past research and reviewing the 
literature. 
The hypothesized causal links of the variables and 
their ordering in the model are diagrammed and displayed 
in Figure 1. The hypothesized causal relations among the 
variables in the model are indicated by unidirectional 
arrows from an independent variable to a dependent variable. 
The solid lines represent relationships that have received 
theoretical or empirical support (Chang et al., 1979). 
The broken lines indicate the new links introduced by the 
present study. 
Four exogenous variables precede all other variables 
in the causal ordering: availability of land, industrializa­
tion, economic development, and urbanization. These 
variables are not viewed as causally interrelated in the 
model. This is indicated in Figure 1 by the two-headed 
curved arrow lines. 
Residual variables are also indicated by unidirectional 
arrows from each residual variable to its respective 
dependent variable.. Literal subscripts are attached to 
residual variables to indicate that these variables are 
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unmeasured. Finally, the numerical value of the correlation 
coefficients will be added to each respective double-headed 
curved arrow, while the quantities' value of path coefficients 
(Pij's) are displayed above the corresponding unidirectional 
arrow (see Land, 1969:6-7, in "The Principles of Path 
Analysis"). 
The reproduction model (Chang et al., 1979) according 
to past research assumes that economic development (indus­
trialization and per capita income), urbanization, and 
per capita GNP growth (the exogenous variables) determine 
education and use of mass media. The exogenous variables 
and education together influence fertility through their 
direct influence on the following variables: governmental 
attitude toward family planning, population per physician, 
and nutrition-diet. Infant mortality is considered to be 
a function of education, population per physician, and 
nutrition. Fertility in this model is determined positively 
and directly by economic development and infant mortality 
and negatively by the use of mass media, governmental 
attitude toward family planning, nutrition, and education. 
The present study will test some of the previous 
links which have been adapted and will be utilized in 
this study from the original model as well as the 
additional links in the light of the major proposition 
of the demographic transition theory that states human 
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fertility is determined by socioeconomic and demographic 
conditions of a society. This major proposition will be 
spelled out in more specific propositions. 
Propositions 1-22 refer to the relationship between 
variables as mentioned in solid lines in Figure 1 and 
adopted from Chang et al. (1979), while the broken lines 
will refer to suggested new propositions which are 
introduced by this study. 











The higher the industrialization, the 
higher the education. 
The higher the economic development, 
the higher the education. 
The higher the urbanization, the higher 
the education. 
The higher the industrialization, the 
higher the use of mass communication. 
The higher the economic development, the 
higher the use of communication. 
The higher the urbanization, the higher 
the use of mass communication. 
The higher the industrialization, the 
greater the health services. 
The higher the economic development, 
the greater the health services. 
The higher the urbanization, the greater 
the health services. 
The higher the education, the greater 
the health services. 
The higher the industrialization, the 
greater the nutrition-diet. 
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Proposition 12; The higher the economic development, the 
greater the nutrition-diet. 
Proposition 13 The higher the urbanization, the greater 
the nutrition-diet. 
Proposition 14: The higher the education, the greater the 
nutrition-diet. 
Proposition 15: The higher the education, the lower the 
infant mortality. 
Proposition 16; The greater the health services, the lower 
the infant mortality. 
Proposition 17: The greater the nutrition-diet, the lower 
the infant mortality. 
Proposition 18; The higher the use of mass communication, 
the lower the fertility. 
Proposition- 19: The higher the education, the lower the 
fertility. 
Proposition 20: The higher the economic development, the 
higher the fertility. 
Proposition 21: The higher the infant mortality, the higher 
the fertility. 
Proposition 22: The greater the nutrition, the lower the 
fertility. 
The present study further hypothesizes--according 
to the previous literature review and past research--a 
positive causal link between avilability of land on one 
hand, and fertility levels and the unavailability of family 
planning programs on the other. Furthermore, a positive 
causal link is assumed between the proportion of children 
in the labor force and fertility and between education 
and the use mass communication. A negative causal 
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link is also assumed between family planning programs 
and fertility. The following propositions are therefore 
suggested: 
Proposition 23: The higher the availability of land, the 
higher the fertility. 
Proposition 24: The higher the availability of land, the 
lower the adoption of family planning 
programs, 
Proposition 25: The higher the proportion of children 
on the labor force, the higher the 
fertility. 
Proposition 26: The higher the education, the higher the 
use of mass communication. 
Proposition 27 : The higher the availability of family 
planning programs, the lower the fertility. 
The present study reasons a negative relationship 
between both industrialization and economic development 
on the one hand and infant mortality on the other. As 
was pointed out in the literature review, numerous studies 
have indicated such relationships, especially that of 
Shin (1977). In his path diagram of fertility differentials. 
Shin (1977:405) finds that the industrialization and per 
capita gross national product index is one of the more 
crucial variables for determining infant mortality 
rates. The sign of the relationship is negative. The 
theoretical rationale for such a relationship is easily 
predictable through the capacities of development to offer 
better nutrition and health conditions (Chang et al.. 
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1979), provide services and goods for child care (Shin, 
1977:401), and improve the quality of housing and water 
supply. The above discussion lends to the following 
propositions : 
Proposition 28: The higher the industrialization, the lower 
the infant mortality. 
Proposition 29: The higher the economic development, the 
lower the infant mortality. 
Proposition 30: The higher the urbanization, the lower 
the infant mortality. 
As infant mortality decreases, life expectancy at 
birth increases. The result is an increasing number of 
surviving children, more than the desired number, and 
that results in growing pressure on societal resources 
(Davis, 1963; Bogue, 1969; Freedman and Berelson, 1976). 
As a consequence, the demand for family planning services 
will increase. Freedman and Berelson (1976:40) find 
infant mortality contributes negatively to contraceptive 
use. Accordingly, the following proposition is suggested: 
Proposition 31: The higher the infant mortality, the lower 
the adoption of family planning programs 
and services. 
In addition to infant mortality and the availability 
of land, the present study assumes further that the need 
for family planning programs and services is determined 
by education, industrialization, economic development, 
and levels of urbanization. 
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A number of studies (Freedman and Berelson, 1976; 
Mauldin and Berelson, 1978; Chang et al., 1979) have 
indicated a positive relationship between socioeconomic 
variables on the one hand and family planning acceptance 
rate (Freedman and Berelson, 1976:40), family planning 
programs efforts (Mauldin and Berelson, 1978:106), and 
governmental attitude toward family planning on the other 
hand. Socioeconomic conditions promote adoption of family 
planning programs. Therefore, the following propositions 
are suggested: 
Proposition 32: The higher the education, the higher the 
adoption of family planning programs. 
Proposition 33: The higher the urbanization, the higher 
the adoption of family planning programs. 
Proposition 34: The higher the industrialization, the 
higher the adoption of family planning 
programs. 
Proposition 35: The higher the economic development, the 
higher the adoption of family planning 
programs. 
The role of children in the labor force is a variable 
in the proposed model. Industrialization, urbanization, 
economic development, education, and availability of arable 
land are hypothesized to be inversely related to the number 
of children in labor force. In urban industrialized 
society, child labor is prohibited by law, and a social 
security system is provided by the government. Therefore, 
the economic contribution of children is less relied upon 
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in these societies than in those which are largely 
agricultural. In more developed societies where""education 
is universal, limited economic utility of children is 
found (Coale, 1970:17). Greater availability of arable 
land is related to a higher percentage of children in 
labor force. With consideration of this viewpoint, the 
following propositions are suggested: 
Proposition 36: The higher the industrialization, the 
fewer the children in the labor force. 
Proposition 37 : The higher the economic development, the 
fewer the children in the labor force. 
Proposition 38: The higher the urbanization, the fewer 
the children in the labor force. 
Proposition 39: The higher the availability of land, the 
more children in the labor force. 
Proposition 40: The higher the education, the fewer the 
children in labor force. 
The 40 interrelated propositions or causal paths 
will be examined and tested in this study as a system 
of causal relations represented by the model in Figure 1. 
For brevity, the following notations are employed in 
Figure 1. 
LAND = Availability of arable land (x^ ) 
INDUST = Industrialization (x*) 
ECON DEVEL = Economic development (x?) 
URBAN = Urbanization (X A) 
EDUC = Education (xc) 
CHILD = Children in labor force (xg) 
COMM = Use of communication (x^ ) 
HEALTH = Health services (xo) 
NUTR = Nutrition-diet (xg) 
MORTLTY = Infant mortality (x^ g) 
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FAMILY = Family planning programs (x,,) 
FERT = Fertility (xjg) 
Ra...^  = Residual terms 
= Causal relationship (propositions developed 
in Chang et al., 1979 study) 
= Causal relationship (proposition intro­


























Figure 1. A causal model of human fertility 
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CHAPTER 3. METHODS AND PROCEDURES 
Introduction 
This chapter will address several empirical problems: 
(1) the unit of analysis and the sample population; (2) the 
identification of a preliminary set of empirical indicators 
of the theoretical concepts; (3) definitions and measurement 
of the variables; (4) empirical assessment of the adequacy 
of the indicators; (5) the empirical propositions; and 
(6) the statistical procedures to be used. 
Unit of Analysis 
The unit of analysis in this study is a nation which 
can be defined as a geopolitical entity with a population 
greater than 500,000 inhabitants in 1970. This definition 
makes possible the discussion of the applicability of the 
demographic transition theory in developing nations for 
which published statistics are available. Although the 
size of 500,000 inhabitants is arbitrary, it allows for 
the elimination of the influence of such small nations as 
Bahrain, Comoros, Djibuoti, Maldives, Quatar, and the 
United Arab Emirates. 
Population and Sample 
The population frame used for this study includes 
all developing countries in the world whose population is 
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greater than 500,000 inhabitants, a total of 111 countries 
(Sheehan and Hopkins, 1979:135). 
Religion is the major criterion for selecting the 
sample nations under consideration. A nation is selected 
as religiously homogeneous if 50 per cent of its total 
population belongs to one of the three major religions in 
the world, namely, Catholicism, Islam, or Buddhism to be 
included (Encyclopedia Britannica, 1972; Europa Year Book, 
1980; Taha, 1980). 
Problems arising from changes in political boundaries 
were considered. For example, the Republic of South 
Viet-nam and the Democratic Repulbic of Viet-nam are no 
longer separate countries, as they were in 1970 and 
Bangladesh and Pakistan are treated as separate countries, 
which they were not in 1970. This was done for three 
reasons. First, most data are available for the four 
countries separately. Secondly, this division increases 
the sample size. Third, for the two Viet-nams, each 
country represents a different social structure. 
However, the final sample includes 67 countries 
(see Table A2) representing approximately 60 per 
cent of the total number of developing countries : 17 
Catholic Latin American, 35 Islamic, 15 Buddhist countries. 
All the countries under each major religion represent 
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a population in itself and do not represent a random 
sample. 
Identifying a Preliminary Set of 
Empirical Indicators 
The selection of indicators used to measure the 
concepts of the proposed model was based on both theoretical 
and empirical criteria. Thirty research articles, presented 
in Table A1 on demographic transition at macro levels of 
analysis have been examined to determine the indicators 
to be selected. Such a procedure is based on the criterion 
of construct validity--the degree to which an indicator 
measures the theoretical concept that it is designed to 
measure (Allen and Yen, 1979;108)--in which the more 
frequently a particular indicator is used, the more 
importance given to it as a measure of the concept. Table 1 
displays the indicators used in the literature to measure 
the twelve theoretical concepts of the theoretical model. 
The indicators are organized by concepts and their frequent 
use in the thirty articles. 
Data Sources and Definitions 
Approximately 50 indicators were collected, covering 
a wide range of socioeconomic, demographic concepts which 
are most frequently used in the literature. The data 
sources include the international organizations such as the 
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Table 1. Preliminary list of empirical indicators based 
on 30 empirical human fertility studies by 
frequency of appearing in the literature 







Total land area ~ Agricultural 
population per 1000 population 1 
Per capita energy consump­
tion 7 
Percentage of labor force 
in non-agricultural 
occupations 6 
Percentage of labor force 
in agriculture 5 
Per-capita electricity 
consumption 2 
Per capita GNP 19 
Per capita GDP 7 
Annual growth rate of GNP 5 
Percentage of urban popula­
tion 12 
Percentage of population 
living in cities of 
100,000 inhabitants or 
more 4 
Adult literacy (or) illiteracy 
rates 18 
Newspaper circulation 10 
School enrollment ratio ages 
5-19 years 8 
Secondary school enrollment/ 
secondary school age 
population ratio 4 
Primary school enrollment/ 
primary school age popula­
tion ratio 3 
Vocational enrollment as a 
per cent of secondary 
education enrollment 2 
Female as a per cent of total 
secondary education 2 
Pupil-teacher ratio for 
primary education 2 
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Table 1. (Continued) 
Concept Indicator Frequencies 
Children in Labor Percentage of children 
Force in labor force 1 
Use of Mass Radio receivers per 1,000 
Communication population 5 
Number of telephones per 
1,000 population 3 
T.V. receivers per 1,000 
population 2 
Newspaper circulation per 
1,000 population 1 
Health services Population per physician 5 
Population per hospital bed 3 
Nutrition-diet Per capita aniaml protein 
intake per day 5 
Per capita calorie intake 
per day 4 
Per capita protein intake 
per day 2 
Infant mortality Infant mortality rate 19 
Life expectancy at birth 11 
Family planning Government attitude toward 
family planning 2 
Index of family planning 
programs efforts 2 
Number of years for adopting 
family planning programs 1 
Fertility Crude birth rate 18 
Gross reproduction rate 8 
General fertility rate 3 
Total fertility rate 1 
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United Nations, the World Bank, and a few other sources. 
The data sources and the definitions of indicators are 
presented in Table A.3. 
Methodological Considerations of Measurement: 
Single Indicator vs. Index Approach 
An indicator refers to a statistic or an estimate 
as an observable proxy for an unmeasured concept (Blalock, 
1968:12). That is, it is an attempt to measure a concept 
in a concrete setting (Warren et al., 1977:41). An opera­
tional definition is the bridge between an abstract 
concept and its indicators. 
An indicator may provide inclusive or partial coverage, 
or cover more meaning than is included in the concept 
(Warren et al., 1977:44). An indicator most often measures 
one aspect of a social phenomenon and does not inclusively 
cover a theoretical concept. That is, most abstract 
concepts are not easily reduced to a single indicator 
(Jacobson and Lalu, 1974:217). Moreover, it has the problem 
of missing data which can hardly be estimated. A composite-
index combines single indicators that are rendered additive 
to measure the one concept in a summary score (Jacobson and 
Lalu, 1974:218), This has the advantages of measuring 
multidimensional concepts, in the sense that more indicators 
measuring a concept provide better and additional 
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information than the use of single indicator, allowing 
a more detailed and precise analysis (Curtis and Jackson, 
1962). Furthermore, indexes may increase the empirical 
variability of the measures to be related and may represent 
the underlying concept, even when none of the corresponding 
indicators does so (Curtis and Jackson, 1962), For these 
reasons, indexes will be used in this study to form 
measurements of concepts as much as possible. 
Different techniques are used to form a composite-
index. Factor analysis (using the factor loading procedure), 
"standardized score," and standardized score multiplied 
by selected weights are examples (Warren, 1977). One 
methodological problem associated with using the index 
approach is the construction of indexes. For example, 
using the factor loading procedure as a basis to form a 
composite-index ignores the theoretical reasoning for 
constructing such an index from a variety of indicators 
(Jacobson and Lalu, 1974:219); and statistical criteria 
are the principles for selecting the indicators for an 
underlying index; difficulties of interpretation will be 
obvious (Jacobson and Lalu, 1974:219). Moreover, Warren, 
Fear, and Klonglan (1980:290) consider using index approach 
as a second problem if some analysts are interested in 
interpreting the variance of specific dimension in a 
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multidimensional concept which is measured by a set of 
indicators, 
Since the present study stresses the benefits of 
multidimensional coverage of concepts as a whole according 
to theoretical reasons, the index approach is used. 
Standard score are used to form composite-indexes from 
recommended indicators in the preliminary list of 
indicators which is provided by examining the thirty 
macro studies of human fertility. 
For each composite-index, related indicators (which 
are measured by different units of measurements) are 
standardized and summed to form the composite score. 
Two steps are involved in standardizing the concepts in the 
model. First, each indicator was standardized by sub­
tracting the raw values of each indicator from its 
arithmetic mean and dividing by the standard deviation 
of the respective indicator. Second, the average standard 
score was calculated for each composite-index by dividing 
the sum of standard scores by the number of indicators 
in the composite to construct the index. The following 
formula illustrates such a procedure : 
Xi - XjL 
Index score = z (——)/k 
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where represents the raw value of a particular indicator 
of country^ ; is the mean value of indicator x^  for all 
countries; Sx^  ^ is the standard deviation for indicator x^ ; 
and k is the number of indicators in a given composite. 
The potential of using the index approach lies in the 
manipulation of missing values. For countries having 
missing values in indicators of a composite, Hull and 
Nie (1979:128) suggest a program by which the average 
value of the non-missing indicators may be obtained. 
Measurement of the Variables 
Availability of land 
Availability of land is measured by a single indicator. 
This indicator is measured by the number of total population 
per square kilometer of arable land, i.e., the higher the 
ratio, the lower the availability of land. 
Industrializ at ion 
The composite of industrialization is constructed 
taking into consideration both the extent and the intensity 
of industrialization. The extent of industrialization is 
measured by the percentage of labor force in industry and 
the percentage of labor force in agriculture (a negative 
indicator) while the intensity of industrialization 
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is measured by per capita energy consumption and per 
capita electricity consumption. 
Economic development 
Economic development as a composite index refers to 
the income level of a country. Economic development 
involves two indicators, per capita GNP and per capita 
GDP. 
Urbanization 
Two aspects of urbanization are adopted. The extent 
of urbanization which reflects the proportion of urban 
population in each country according to their official 
definition of urbanization and the concentration of urban 
population which is measured by the percentage of popula­
tion living in large cities. Urbanization, is therefore 
measured by the percentage of urban population and the 
percentage of population living in cities with 100,000 
population or more. 
Education 
Two aspects of education are represented in the index: 
literacy and enrollment ratios (Wilcox et al., 1976; Chang 
et al., 1979). Literacy is operationalized by the adult 
illiteracy rate while enrollment ratios are measured by 
total primary, female primary, total secondary, female 
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secondary school enrollment ratios, and vocational 
enrollment as a percentage of secondary school enrollment. 
The illiteracy indicator is negative measure, and the 
composite-index of education is built by subtracting 
the standardized illiteracy rate score from the standardized 
scores of enrollment indicators. 
Children in the labor force 
"Children in the labor force" is a single indicator 
measured by the child labor force per 1,000 population. 
Use of mass communication 
The use-of-mass-communication index is defined by 
four indicators : radio receivers, TV receivers, telephones, 
and newspaper circulation per 1,000 population. 
Health services 
Health services as a composite index takes into 
account the aspect of medical personnel as reflected by 
population per physician and population per nurse and 
midwife and the aspect of medical facilities operationalized 
as population per hospital bed. This composite-index 
score is a negative one in the sense that the larger the 
score, the less available the health services. 
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Nutrition-diet 
Nutrition-diet is a composite-index measured by 
three indicators reflecting the quantity and quality 
of diet. The quantity of diet is operationalized by per 
capita calorie intake per day, while the quality of diet 
intake is measured by per capita protein and animal protein 
per day. 
Infant mortality 
Infant mortality composite-index is measured by infant 
mortality rates and life expectancy at birth. These 
indicators are of opposing signs, and the composite is 
built by subtracting the standardized life expectancy at birth 
score from the standardized score of infant mortality rate. 
Family planning programs 
Family planning as a composite consists of two 
indicators : the number of years for both supporting 
family planning services by formal and informal organiza­
tions, and adoption of family planning as an official 
policy. Mauldin and Berelson (1978) , after constructing 
an index of family planning program efforts, argued 
that this index is highly correlated with the time 
span of such programs (number of years). Because 
such effort indicates a reasonable degree of accuracy, 
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the nimber of years such programs have been in effect was 
adopted. 
Fertility 
Fertility is measured by composite-index of two indica­
tors, namely, crude birth rate and general fertility rate. 
However, to give some insight into the nature of the 
empirical indicators representing various theoretical 
concepts for the various cultural groups, Table Bl, contains 
the mean and the standard deviation of each individual 
indicator for various composite-indexes or single indicators 
measuring the theoretical concepts. 
Other Methodological Considerations 
Culture 
The culture concept which is defined by the dominant 
religion in a country will not be included in the model for 
two reasons. First, as argued before, the culture of a 
cluster of developing countries has important influence on 
both the socioeconomic condition and fertility behavior (Kirk, 
1971; Beaver, 1975; Chang and Pendleton, 1978). Therefore, 
the countries will be grouped into 3 cultural categories and 
examined as to how cultural variations will affect demographic 
change. Second, culture can not be treated as a dummy 
variable since we assume that culture will dictate how socio­
economic conditions affect fertility. 
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Time lag effect 
It has been argued that fertility decline as a result 
of socioeconomic change should occur at a time lag 
after socioeconomic changes have already taken place 
(Bogue, 1969; Kirk, 1971; Beaver, 1975; Shin, 1977; 
Chang et al., 1979). The lengths of lags between socio­
economic development and fertility can not be ascertained 
in the literature. Beaver (1975:70) allows "some reasonable 
length" and argues that "shorter lag is better than nothing." 
Shin (1977) and Som (1978) also take a similar stand. 
Because of such unknown time lags, Myrdal (1974:730-731) 
argues that an analysis of socioeconomic development must 
rely on general generalization and specific hypothesis 
which can be produced from limited observations and existing 
experiences as well as conjectural judgment for specifying 
the time lag. 
In the proposed model, at least one year will be 
allowed between an independent and a dependent variable 
as far as the data permit, The fertility data are 
availablé for two years, 1975 and 1980. The years 
represented by the other variables can be seen in Figure 2. 
Considering such lag times in the proposed causal 
model will reflect a recursive model with no reverse 
causation (see Kenny, 1979:51) between any two concepts 






















Figure 2. The causal model of human fertility considering time lag 
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Empirical Assessment of the 
Adequacy of the Indicators 
Warren, Klonglan, and Faisal (1977) recommended 
four criteria to assess the adequacy of the indicators. 
Functional unity, reliability, validity, and measurement 
error. 
Functional unity 
Functional unity means that different indicators repre­
senting the same concept should be consistent or "hang 
together" reflecting the notion of homogeneity, that is, the 
degree of consistency that exists among the various indicators 
(Warren et al., 1977:50). Such consistency can be examined 
by intercorrelations of the indicators, the average inter-
correlation, and item total correlation. 
Warren et al. (1977) point out that statistical 
results of examining this consistency would not justify 
dropping any indicator from the total indicators of a 
composite-index. First, one should reexamine the theoretical 
reasons for its original inclusion. If there is a theoretical 
justification for the indicator, it should be retained. 
Reliability 
According to Warren et al. (1977), reliability refers 
to the accuracy or precision of the measuring instrument. 
That is "if we or someone else measure the same set of 
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objects (or a comparable set) over and over with the same 
(or comparable) instrument would we get the same results?" 
(Warren et al., 1977:52), The criterion of reliability 
(like functional unity) assumes the notion of homogeneous 
concepts and the indicators of a given concept should 
"hang together" (Warren, 1977:50). 
The idea of reliability in measurement theory lies 
in the idea that any observable variable consists of true 
score and measurement error. Therefore, the higher the 
true score of a variable, the more accurate the measured 
variable. There are several approaches for estimating 
reliability coefficients. The choice of reliability 
approach depends on the researcher's assumption (Warren 
et al,, 1977; Allen and Yen, 1979). 
The Statistical Package for the Social Science (Hull 
and Nie, 1979) has a subprogram Reliability and provides 
a large number of reliability coefficients for a multiple 
item scale. One way to estimate the reliability of a 
composite is by examining the standardized coefficient of 
alpha in terms of a number of items (indicators which are 
different in the units of -measurement). The basic formula 
for estimating the coefficient is : 
K? 
Alpha (standardized) = r + (K-l)r 
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where K is the number of indicators, and r is the average 
correlation between indicators. 
In this program the observations on each single 
indicator are standardized by dividing them by the standard 
deviation of the item; alpha would therefore have the value 
calculated as standardized item alpha. Such a procedure 
will be adopted in this study. 
Validity 
Validity can be defined as "the degree to which 
indicators measure what they purport to measure" (Warren 
et al., 1977:56). Two major types of validity are 
criterion-related validity and construct validity. 
Criterion-related validity is established by comparing 
one's measure to outside criterion. This criterion can be 
defined as some facts and outcomes found in reality. 
If a measure is compared to an outside criterion (or 
direct measure) of the concept under investigation, then 
it refers to concurrent validity. If it is compared to 
future occurrence, it is a predictive validity (Warren 
et al., 1977). These two types of criterion-related 
validity depend on empirical confirmations which are not 
possible to meet for most measures (Warren et al., 1977: 
57), This type of validity will not be utilized in this 
study, 
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Unlike criterion-relàted validity, construct validity 
(the second major type of validity) is inferred from 
conceptual evidence. Two types of construct validity, 
internal and external validity, are discussed (Warren et al., 
1977:57). 
Internal validity is concerned with the study or 
data situation and involves convergent and discriminant 
validity (Warren et al., 1977). Convergent validation 
assumes that indicators measuring a concept should have 
high intercorrelation (inference across indicators). 
Therefore, the higher the correlation among these indicators, 
the greater the convergent validity. While these indicators 
are converging, they should be different from the 
indicators of other related and distinctive concepts 
(discriminant validity), or inference across variables. 
Discriminant validity assumes that the correlation 
between indicators of different concepts should be lower 
than correlations within the concept (Bohrnstedt, 1970; 
Warren et al., 1977). 
While internal validity is concerned with the data 
situation, external validity focuses on the generalizability 
of the measures and findings (Warren et al., 1977:58). 
Two types of external validity are mentioned, content 
validity and cross-validation. Content validity refers 
to "the degree to which an indicator represents the concepts 
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about which generalization will be made" ("Warren et al., 
1977:58), but cross-validation requires a number of studies 
from different populations. Accordingly, "the more useful 
(in terms of being relevant for different populations and/or 
studies) an indicator proves to be, the more external 
validity will be associated with it" (Warren et al., 
1977:58). 
As mentioned above, identification of the preliminary 
list of empirical indicators, from which the measurement 
of variables was developed, came from examination of the 
thirty macro studies of human fertility which were conducted 
on different populations. 
Measurement error 
The fourth criterion of assessing the adequacy of 
indicators is evaluating the amount of measurement error 
in each composite. Warren et al. (1977) derived an 
equation to estimate the measurement error in order to 
assess its significance as follows. 
- [P(ox^ )] 
2 
where is the variance of measurement error of variable 
2 X, ojj is the observed score variance of variable X; P is 
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2 the reliability of composite measure; and ) Is the 
true score variance. 
Having examined the variance of measurement error in 
a measure, it is possible to calculate an F-test for the 
presence of true variance (Warren et al., 1977:60). 
The null hypothesis (HQ) stated that the variance 
of the true score will be equal to zero. That is: 
«0: Sx.2 . 0 
«a: + 0 
2 
where S is the sample variance of variable x.. 
Xi 1 




where is the observed variance of variable X. and 
2 1 
S is the estimated variance of measurement error of 
variable X^ . 
Comparison of the calculated F«value with tabular 
F-value for (n-1) and (n-1) degrees of freedom for the 
numerator and denominator can reject or accept the null 
hypothesis. If the calculated F-value is greater than 
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the tabular one, then it is significant and leads to 
rejection of the null hypothesis; then it can be concluded 
that part of the variation in the variable is due to true 
variation. A non-significant F-value, however, can lead 
to the conclusion that most of the variation was due to 
measurement error and the variable would have to be 
discarded. 
However, the application of these criteria is part 
of the concern of this study. The results of assessing 
the adequacy of indicators reveals that the selection of 
different indicators representing the theoretical concepts 
is relevant and valid regarding the criteria of content 
validity and cross validation; that is, the selected 
indicators were used in previous research studies and were 
mostly classified and frequently used under the classifica­
tion of the theoretical concepts by using data from various 
populations. In addition. Table B.2 displays the 
zero-order correlation coefficients among the single 
indicators of the entire model and reflects the fact that 
-most of the single indicators representing a specific 
theoretical concept are highly interrelated (Convergent 
validity) and the magnitude of the coefficients are 
generally lower to some extent among the indicators of 
different concepts of discriminant validity. Some 
exceptions for validity criterion are observed among the 
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indicators of health services and nutrition-diet. That 
is, the interrelations of their indicators are low. This 
lower intercorrelation may be due to the fact that the 
indicators of each composite-index represents a specific 
dimension and such findings were observed before (Carter, 
1979). The perfect discriminant validity is rarely 
observed in social science especially for the structural 
variables which represent different aspects of socioeconomic 
development (Asher, 1976). 
Considering the other criteria of assessing the adequacy 
of indicators, reliability estimates, the observed variance, 
true variance, measurement error variance, and the signifi­
cance of the measurement variance are calculated for the 
total sample composite-indexes and are presented in Table 2. 
This table also presents the single measures (indicators) 
and they are assumed to have low or no measurement error 
and reliability of one. The results generally indicate 
that the indicators of different measures are highly 
reliable and the amounts of measurement errors--according 
to the F-test--are too small to be statistically significant, 
concluding that part of the variation in each variable is 
due to true variation. Since health services and nutrition-
diet indicators have reliability of over .62 and low error 
variance and because of the importance of the theoretical 
Table 2. Reliability, decomposed variance and F-values of total measures for 
the total sample 
(I) (II) (III) (IV) (V) 
Reliability Observed True Error 
(Standardized variance variance variance F-value* 
Alpha) g2 g2 g2 g2 yg2 
Variables i i^ i^ i ®i 
(I)X(II) (II)-(ÏIÏ) (Ï)/(IV) 
Availability of Land 1, 000 1, 000 1. 000 0. 000 a* 
Industrialization 0. ,904 0, .762 0, .689 0, 073 10, .44 
Economic Development 0. 997 0. ,908 0, .905 0, 003 302 .67 
Urbanization 0. ,915 0, 922 0. 844 0. 078 11. 82 
Education 0. ,913 25. ,165 22, ,976 2. 189 11. 50 
Children in Labor Force 1. 000 1. ,000 1. ,000 0. 000 
Use of Communication 0. 838 0. ,665 0. ,557 0. 108 6, ,16 
Health Services 0. 681 0. ,596 0. ,406 0. 190 3, ,14 
Nutrition-diet 0. 627 0. ,594 0. ,372 0. 222 2. ,68 
Infant Mortality 0. 968 0. ,969 0. 938 0. 031 31. ,26 
Family Planning 0. 847 0. 762 0. 645 0. 117 6. ,51 
Fertility 1980 0. 992 0. 996 0. 988 0, 008 124. 5 
Fertility 1975 0. 990 0. 995 0. 985 0. 010 99. 5 
*F-values are significant at P _< ,001, 
stands for single indicator, therefore no reliability was computed. 
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reasons for including them in the theoretical model, these 
two variables will be retained in the model. 
Empirical Hypotheses 
Empirical hypotheses are developed in accordance with the 
theoretical propositions set forth in Chapter 2 and the meas­
urement of variables. It should be evident from the theoret­
ical considerations in the introductory chapter that the main 
purpose of this study is to test the applicability of the 
demographic transition theory to developing countries as well 
as to different cultural conditions. Therefore, a major em-' 
pirical hypothesis is essential for this study and will be 
examined below. 
Fertility scores will vary with socioeconomic and demo­
graphic scores from population to population. 
The presentation of the empirical hypotheses of the 
entire -model does not follow the order of the theoretical 
propositions, rather the empirical hypotheses will be pre­
sented by each of the dependent variables in the model. These 
hypotheses will be evaluated in terms of the causal model 
rather than treated individually. Because of the exploratory 
nature of the study, a two-tailed test will be used in this 
study. 
Empirical hypotheses linking independent variables to 
education: 
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E-H 1 The higher the scores of industrialization, the 
higher the scores of education. 
E-H 2 The higher the scores of economic development, 
the higher the scores of education. 
E-H 3 The higher the scores of urbanization, the higher 
the scores of education. 
Empirical hypotheses linking independent variables to 
children in labor force: 
E"H 4 The higher the scores of availability of land, the 
higher the scores of children in the labor force. 
E-H 5 The higher the score of industrialization, the 
lower the scores of children in the labor force. 
E-H 6 The higher the scores of economic development, the 
lower the scores of children in the labor force. 
E-H 7 The higher the scores of urbanization, the lower 
the scores of children in the labor force. 
E-H 8 The higher the scores of education, the lower the 
scores of children in the labor force. 
Empirical hypotheses linking independent variables to 
the use of mass communication: 
E-H 9 The higher the scores of industrialization the 
higher the scores of the use of mass communication. 
E-H 10 The higher the scores of economic development, the 
higher the scores of the use of mass communication. 
E-H 11 The higher the scores of urbanization, the higher 
the scores of the use of mass communication. 
E-H 12 The higher the scores of education, the higher the 
scores of the use of mass communication. 
Empirical hypotheses linking independent variables to 
health: 
E-H 13 The higher the scores of industrialization, the 
higher the scores of health. 
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E-H 14 The higher the scores of economic development, 
the higher the scores of health. 
E-H 15 The higher the scores of urbanization, the higher 
the scores of health. 
E-H 16 The higher the scores of education, the higher the 
scores of health. 
Empirical hypotheses linking independent variables to 
nutrition: 
E-H 17 The higher the scores of industrialization, the 
higher the scores of nutrition. 
E-H 18 The higher the scores of economic development, 
the higher the scores of nutrition. 
E-H 19 The higher the scores of urbanization, the 
higher the scores of nutrition. 
E-H 20 The higher the scores of education, the higher 
the scores of nutrition. 
Empirical hypotheses linking independent variables to 
infant mortality: 
E-H 21 The higher the scores of industrialization, the 
lower the scores of infant mortality. 
E-H 22 The higher the scores of economic development, the 
lower the scores of infant mortality. 
E-H 23 The higher the scores of urbanization, the lower 
the scores of infant mortality, 
E-H 24 The higher the scores of education, the lower 
the scores of infant mortality. 
E-H 25 The higher the scores of health, the lower the 
scores of infant mortality. 
E-H 26 The higher the scores of nutrition, the lower 
the scores of infant mortality. 
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Empirical hypotheses linking independent variables to 
family planning programs: 
E-H 27 The higher the scores of availability of land, 
the lower the scores of family planning programs. 
E-H 28 The higher the scores of industrialization, the 
higher the scores of family planning programs. 
E-H 29 The higher the scores of economic development, 
the higher the scores of family planning programs. 
E-H 30 The higher the scores of urbanization, the higher 
the scores of family planning programs. 
E-H 31 The higher the scores of education, the higher 
the scores of family planning programs. 
E-H 32 The higher the scores of infant mortality, the 
lower the scores of family planning programs. 
Empirical hypotheses linking independent variables 
to fertility: 
E-H 33 The higher the scores of availability of land, 
the higher the scores of fertility, 
E-H 34 The higher the scores of economic development, 
the higher the scores of fertility. 
E-H 35 The higher the scores of education, the lower 
the scores of fertility. 
E-H 36 The higher the scores of children in the labor 
force, the higher the scores of fertility. 
E-H 37 The higher the scores of the use of mass 
communication, the lower the scores of fertility. 
E'-H 38 The higher the scores of nutrition, the higher 
the scores of fertility, 
E^ H 39 The higher the scores of infant mortality, the 
higher the scores of fertility. 
E-H 40 The higher the scores of family planning programs, 




A zero order-correlation coefficient is used first 
to indicate the direction and the strength of associa­
tion between any two variables (Nie et al., 1975:280; 
Blalock, 1979;396-397). It reflects the amount of 
covariation between two variables, ignoring the causal 
relation. In this study, Pearsonian correlation coefficient 
is used to examine convergent and discriminant validity 
and correlations among the exogenous variables. The 
definitional formula for the correlation coefficient 
(r^ y) according to Nie et al. (1975) is 
where X. is ith observation of variable X; Y. is ith 
observation of variable Y; N is the number of observations; 
K is the mean of variable X; and Y is the mean of 
variable Y. 
The test of significance is performed using the 
t-test. The calculated r and t values are obtained 
r 
N 
I (X. - X)(Y. - Y) 
i=l  ^  ^
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from the SPSS subprogram of Pearson product-moment 
correlation coefficients. Appendix B contains the 
correlational analyses. 
Path analysis 
The procedure of path analysis is performed to test 
the "goodness of fit" of the theoretical model to the data. 
The variables in the causal model are divided into 
exogenous and endogenous variables. The exogenous variables 
are assumed to be determined by variables outside of the 
causal model being considered, while the endogenous variables 
are assumed to be determined by some combination of 
exogenous and other endogenous variables included in 
the model. An unmeasured residual variable can be 
introduced when an endogenous variables (as a dependent 
variable) is not completely determined by variables 
hypothesized in the model. 
The interrelationship of variables can be presented 
as recursive equations since the time of measurements of 
the variables considers the time lag effect among the 
variables. The empirical hypothesis can be translated to 
the following system of structural equations as suggested 
by Duncan (1966). 
X5 = P52X2 + P53X3 + P54X4 + Pg^ R^  
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= Pei*! + P62%2 + P63X3 + P64%4 + + P6b%b 
7^ 7^2^ 2 P73X3 "*' ^ 74^ 4 '"' 7^5^ 5 "'" 7^0^  
8^ ~ ^ 82^ 2 "•" 8^3^ 3 8^4*4 8^5^ 5 "*" 8^6^ (1 
X9 - P92X2 + ^ 93^ 3 + F94K4 "•" 9^5*5 •*• 9^6*6 
1^0 ~ ^ 102^ 2 "•" 1^03^ 3 •'" 1^04^ 4 1^05^ 5 '"' ^ 108^ 8 
+ ^ 109^ 9 1^0F% 
1^1 ~ Filial 1^12^ 2 "'• 1^13^ 3 '*' 1^14^ 4 1^15^ 5 
1^110^ 10 l^lg^ g 
1^2 " ^121^ 1 "'' ^ 123^ 3 •*" 1^25^ 5 '*' 1^26^ 6 1^27^ 7 
•*• 1^29^ 9 "*" 1^210^ 10 •'• 1^211^ 11 '*' Pl2h% 
These equations are a recursive system. It does not 
involve instantaneous action of variables in which a one­
way link is included, implying that there are no feedback 
loops or reciprocal linkage and showing that the path 
coefficients are linearly stated in terms of P\j's. 
Two kinds of coefficients are identified by utilizing 
path analysis, path coefficients (standardized partial 
regression coefficients: Betas) and path regression 
(unstandardized partial regression coefficient: B). 
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The use of either of the two coefficients depends upon the 
nature of the study. According to Blalock (1967), path 
coefficients (Betas) are recommended in order to generalize 
to a particular population. Because these coefficients 
may vary from population to population, comparing populations 
to determine similarity of the causal processes requires the 
utilization of the unstandardized regression coefficients. 
Standardized partial regression coefficients reflect 
the fact that different variables measured by different 
units are converted to standard forms with a mean of zero 
and standard deviation of one. Therefore, the Beta Coef­
ficient indicates the relative importance of each independent 
variable in predicting the dependent variable in each 
structural equation (Kerlinger and Padhazur, 1973:25-27), 
while the unstandardized partial regression coefficients 
indicate the expected change in the dependent variable 
produced by a change in one unit of an independent variable 
when the others are controlled. Moreover, the proportion 
of the variance in each dependent variable explained by 
the linear combination of independent variables (the square 
2 
of multiple correlation coefficient (R )) indicates the 
overall fit of the independent variables in predicting 
the dependent variable. 
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Evaluating significant causal paths Both 
standardized and unstandardized partial regression analyses 
for the eight recursive equations will be performed. 
The first will be used in studying each cultural group 
of countries, while the latter will be used in comparing 
the various cultural groups. The computed "F" value from 
use of the SPSS program for partial regression coefficient 
will be compared against the tabular "F" with degrees of 
freedom 1 and (N-K-1) at the 10% significance level. 
Any partial regression coefficient not significant will 
be eliminated from further analysis and the procedure 
of path analysis will be repeated for the variables that 
were previously significant, as suggested by Duncan (1966). 
The small size of the three cultural groups could cause 
statistical problems. Specifically, the degrees of freedom 
are too small to produce definitive results on which 
conclusions can be based. 
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CHAPTER 4. ANALYSES AND FINDINGS 
The aim of this chapter is to present the results 
of path analyses. Path analysis based on the ordinary 
least square method is used to test the hypotheses of 
the theoretical model presented in Figure 1 and the time 
lag effect under different conditions. 
Human Fertility in Developing Countries: 
The Total Sample 
Path analysis: The general model 
The results of the multiple regression specified by 
the general theoretical model (Figure 1) for the total 
sample of developing countries are presented in Table 3. 
The model in Figure 1 states that industrialization, 
economic development, and urbanization determine education. 
The results indicate, however, that although the variance 
of education explained by the three significant variables 
is 20 per cent, economic development and urbanization 
show a negative relationship, opposite to the hypothesis. 
While availability of land, industrialization, economic 
development, urbanization, and education explain 68 per 
cent of the variance in the proportion of children in the 
labor force, only availability of land and industrialization 
are significant predictors of this variable. 
Table 3. Standardized partial regression coefficients and the coefficients of 
determination of socioeconomic and demographic variables and fertility 





















^1 . 62R* — — — — .541* -.039 
INDUST X2 1.246* -1.338* .296 .033 -.813* -.637* -.334 
ECON DEVEL X3 -.655* .096 -.110 -.096 .371* .290** -.318 .311** 
URBAN 
^4 -.538* .104 .661* -.462** 1.170* -.205 -.220 — — 
EDUC .028 -.096 -.094 .236 -.043 .046 -. 066 
CHILD 
^6 — — -.098 
com 
^7 - - -.170 
HEALTH 
^8 .200* — — — — 
NUTR. X9 -.092 — — -.351* 
MORTLTY %10 -.258 .542 




(R^ ) .204 .680 .712 
S^ignificant at P £ .05. 
**Significant at P _< .10. 
265 .596 .668 .152 .638 
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Industrialization appears to be a stronger predictor of the 
proportion of children in the labor force than is the 
availability of land. 
Industrialization, economic development, urbaniza­
tion, and education taken together explain 71 per cent 
of the variance of the use of mass communication. Urbaniza­
tion, however, is the only significant causal link with 
the use of mass communication, while industrialization, 
economic development, and education are non-significant, 
with economic development and education in the wrong 
direction. 
VThile 27 per cent of the availability of health 
services is explained by industrialization, economic 
development, urbanization, and education, only urbanization 
is significantly linked to health services : the greater 
the urbanization, the greater the availability of health 
services. Industrialization, economic development, and 
education are not significant predictors of health services. 
Moreover, industrialization has the opposite sign to what 
is hypothesized. 
Nutrition-diet as hypothesized is significantly 
predicted by industrialization, economic development, 
urbanization and education. All these variables explain 
60 per cent of the total variance of nutrition-diet with 
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industrialization and urbanization exhibiting substantially 
stronger effect than economic development and education. 
Sixty-seven per cent of the variance of infant 
mortality is explained by the six independent variables: 
industrialization, economic development, health services, 
urbanization, education, and nutrition-diet, but only 
industrialization, economic development, and availability 
of health services are significantly related to infant 
mortality. Industrialization is the strongest predictor 
of infant mortality. Its path coefficient (-.637) is 
not only highly significant but is also greater than the 
other two significant predictors taken together. Economic 
development, however, is in the opposite direction. 
Family planning programs are hypothesized to be 
predicted by the availability of land, industrialization, 
economic development, urbanization, education, and infant 
mortality. Availability of land is the only determinant 
that significantly influences family planning programs. 
The relationship is negative. Industrialization, economic 
development, and urbanization are all in the direction 
opposite to that hypothesized. Education and infant 
mortality are in the hypothesized direction. However, 
all the six independent variables explain only 15 per cent 
of the variance of family planning programs. The negative 
relationships between the socioeconomic development 
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variables and the length of family planning programs and 
services seem to indicate that governments are prompted 
to adopt such programs recognizing that net economic 
benefits of planned economic development are often offset 
by the combined effect of lower levels of infant mortality 
and higher levels of fertility. 
The eight variables by which 64 per cent of the 
fertility variance is explained include availability of 
land, economic development, education, children in the 
labor force, mass communication, nutrition-diet, infant 
mortality, and family planning. But only economic 
development, nutrition, and infant mortality are significant 
and in the hypothesized direction. 
In sum, 18 out of the 40 causal links have significant 
path coefficients in the general model of human fertility 
for all developing countries in the sample. The non­
significant paths are dropped (Duncan, 1956) and the 
procedure of path analysis is repeated only for the 
significant paths. This process yields the following 
revised -model. 
Path analysis: The revised model 
Table 4 shows that the squares of multiple correlation 
2 
coefficients (R ) are nearly equal to those in Table 3. 
All path coefficients in Table 4 are significant at least 
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Table 4. Significant partial F-values, Betas, and R s for 
the total sample: The revised model 
Dependent 
and Path 
Independent Coefficients 2 Variables F* (Betas) R' 
X5-EDUC .204 
Xg-INDUST 13.90 1.246 
Xo-ECON 
 ^DEVEL 9.88 -.665 
X^ -URBAN 5.01 -.538 
Xg-CHILD .676 
X^ LAND 35.21 .618 
X2-INDUST 123.38 -1.157 
Xy-COm .701 
X^ -URBAN 149.74 .837 
Xg-HEALTH .254 
X^ -URBAN 22.12 -.504 
Xg-NUTR .596 
Xg-INDUST 9.38 -.813 
Xo-ECON 
DEVEL 5.30 ,371 
X^ -URBAN 42.64 1.170 
X3-EDUC 6.78 .236 
S^ignificant at P ^  .05 unless otherwise specified. 
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Table 4. (Continued) 
Dependent 
and Path 
Independent Coefficients ? 
Variables F* (Betas) R 
X^ q-MORTLTY .645 (.378) 
Xg-INDUST 47.53 -.936 
Xo-ECON 
DEVEL 9.43 (7.93)* .392 (-.295)* 
Xq-HEALTH 8.30 (18.35)* .245 (.449)* 
X^ -^FAMILY .001 
X^ -^LAND 0.048^  .027 
X^ g-FERys .614 
Xo-ECON 
DEVEL 8.70 .262 
Xg-NUTR 20.19 -.437 
1^0" 
•^ "MORTLTY 30.04 .547 
a 
figures in parentheses indicate new values when 
industrialization (X^ ) is dropped as an independent 
variable. 
N^ot significant at P < .10. 
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at the .05 level except for the link between availability 
of land and family planning programs (Beta = .027). This 
will not be presented further in the results, meaning that 
the revised model is more efficient than the original model. 
The causal determinants of education are industrializa­
tion (Beta = 1.21), economic development (Beta = -.665), and 
urbanization (Beta = -.538) in that order. The direction 
of the relationships between economic development and 
urbanization on the one hand and education on the other are 
reversed. The three variables together explain only 20 
per cent of the variance of education. Given the importance 
of industrialization, further analysis is carried out 
to examine the reversal relationship between economic 
development and urbanization and education. The link between 
industrialization and education is dropped from the model 
to examine the presence of multicollinearity among the 
determinants of education (Table 5). The new predictive 
equation of education shows urbanization to be positively 
and economic development to be negatively linked to 
education, and both become statistically non-significant 
But dropping either urbanization or economic development 
in two other separate analyses of the prediction equation 
do not indicate any change in the signs. Further examina­
tion of the means of the single indicators by which 
112 
economic development and education are measured for the 
three sub groups (Table Bl) shows that educational 
levels of Buddhist countries are higher than those 
of Islamic and Catholic Latin American Countries while at 
the same time they have lower per-capita income levels 
in average, and this may explain such reversal. 
The proportion of children in the labor force is 
negatively determined by industrialization (Beta = -1.2) 
and the availability of land (Beta = .618 ; a negative 
measure). Sixty-eight per cent of children in labor force 
variance is explained by these two variables. This means 
the greater the industrialization the lower the proportion 
of children in the labor force. It also indicates the 
greater the availability of land, the smaller the proportion 
of children in the labor force. 
Both the use of mass communication and availability 
of health services are determined by urbanization with the 
former being positive and the latter negative (a negative 
measure) meaning that urban residence gives greater access 
to the use of mass media and that health services are 
more available in urban areas of developing countries. 
Urbanization accounts for 70 per cent of the variance 
of the use of mass communication and only 25 per cent 
of the variance of health services. 
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2 Table 5. Significant partial F-values, Betas and R s 
for the total sample: Further examination to 







(Betas) R^  
X3-EDUC .204 
X2-INDUST 13.90 1.246 
Xo-EGON 
DEVEL 9.88 -0.655 
X^ -URBAN 5.01 -0.538 
Xg-EDUC .028 
Xo-ECON 
DEVEL .210^  -.069 
X^ -URBAN 1.738^  0.198 
Xg-EDUC .079 
Xg-INDUST 3.760 0.454 
X^ -URBAN 0.975* -0.231 
Xg-EDUC .140 
Xg-INDUST 10.331 0.632 
Xo-ECON 
DEVEL 5.619 -0.466 
S^ignificant at P <_ .05. 
N^ot significant at P < .10. 
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Nutrition-diet is causally determined by industrial­
ization (Beta = -.813), economic development (Beta = .371), 
urbanization (Beta = 1.17), and education (Beta = .236), 
and 60 per cent of its variance is explained by them. This 
indicates that better nutrition is found among countries 
where there are higher degrees of education, economic 
development, and urbanization. Moreover, and unexpectedly, 
better nutrition is predicted by lower levels of industriali­
zation. 
Infant mortality in developing countries is determined 
by the availability of health services (Beta = .245; a 
negative measure), economic development (Beta = .392), and 
industrialization (Beta = -.936). These determinants 
explain 65 per cent of the variance of infant mortality, 
showing that infant mortality is less among countries where 
there are high levels of health services and industrializa­
tion. But surprisingly, economic development has a positive 
effect on infant mortality. Since economic development 
is highly associated with industrialization (r = .808) and 
the positive relationship between economic development 
and infant mortality is inconsistent with past research, 
it is believed that the reversal may be a product of the 
presence of multicollinearity among the determinants of 
infant mortality. However, industrialization was dropped 
from the predictive equation of infant mortality and the 
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new equation was tested. Table 4 shows that, dropping 
industrialization changes the relationship between 
economic development and infant mortality from positive 
to negative. However, industrialization seems to play 
a greater role in reducing infant mortality because its 
path coefficient is much larger than those of health 
services and economic development together. 
Fertility in 1975 was affected by economic development 
(Beta = .262), nutrition-diet (Beta = -.437), and infant 
mortality (Beta = .547), all in the hypothesized direction. 
The linear combination of infant mortality, nutrition-
diet, and economic development accounts for 61 per cent 
of the variance of fertility in developing countries. 
This means that higher levels of economic development and 
infant mortality encourage fertility, while nutrition-
diet has an inhibiting effect on fertility. 
The time-lag effect 
One of the major methodological considerations of 
this study as discussed in the introductory chapter and 
the chapter on methods and procedures is the time-lag 
effect among the variables. Specifically, consideration 
is given to the fact that fertility changes in response 
to social economic conditions of society. This study allows 
a few years for social economic conditions to take effect. 
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then examines their impact on fertility in 1975 and 1980. 
The time allowed between the exogenous variables and 
1975 fertility is 5 years where 10 years are allowed for 
1980 fertility. 
Data reported in Table 6 and Figures 3 and 4 compare 
the results of one of the equations in the revised model 
when fertility is measured in 1975 and 1980. 
2 Table 6. Significant partial F-values, Betas, and R s 
allowing time lag for fertility of the total 
sample 
Independent Fertility 1975 Fertility 1980 
Variables p* Beta F* Beta R2 
FER .614 .650 
Xo-ECON 
DEVEL 8.70 .262 9.49 .261 
Xg-NUTR 20.19 -.437 17.81 -.390 
XiQ-MORTLTY 30.04 .547 41.83 .615 
S^ignificant at P ^  ,05. 
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Table 6 and Firues 3 and 4 display the comparison 
of the causal paths between independent variables and 
fertility in two time periods, 1975 and 1980. From the 
previous analysis of the general model, of the eight 
independent variables, only infant mortality, nutrition-
diet, and economic development stood the test. For both 
periods the three determinants of fertility are the same 
and their impact on fertility is virtually the same. 
The path coefficients show similar patterns of influence 
over fertility with only slight variations, nor is 
the variance in fertility explained by the three determinants 
very different (61 per cent for 1975 and 65 per cent for 
1980). 
Human Fertility in Islamic Countries 
Path analysis 
The general theoretical model is subjected to a path 
analysis for the Islamic countries (see Figure 1 and Table 
7). Table 8 indicates that of all the hypothesized 
causal relations predicted for the Islamic countries only 
11 are statistically supported. The non-significant 
paths are dropped and path analysis is repeated only for 
the significant paths. This process yields the following 
results. 
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Figure 3. Revised model of human fertility (1975) for the total sample (67 
countries) 
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*Not significant at P <_ .05. 
Figure 4. Revised model of human fertility (1980) for the total sample (67 
countries) 
Table 7. Standardized partial regression coefficient and the coefficients of 
determination of socioeconomic and demographic variables and fertility 




















LAND 1^ .802* - - - — — — — — — .275 -.136 
INDUST X2 .195 -1.193* .859* -.104 -1.362* -1.042* -.249 — — 
ECON DEVEL X3 -.036 -.069 -.184 .101 .749* .548* -.608 .538 
URBAN 4^ .555* -.035 .073 -.433 .940* .236 .222 — — 
EDUC 5^ -.039 .137 -.092 .118 -.577* .045 -1.053* 
CHILD 6^ - - — — .075 
COMM 7^ — — .033 
HEALTH 8^ .047 — — 
NUTR X9 -.093 -. 212 
MORTLTY %10 -.549 -.458 




(R^ ) .493 .632 .747 
*Significant at P < .05. 
.278 .292 .864 .281 .546 
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2 Table 8. Significant partial F-values, Betas, and R s 
Islamic countries : The revised model 
for 
Dependent and 
Independent Variables F* 
Path 
Coefficient 
(Beta) R^  
X5-EDUC .49 
X^ -URBAN 31.18 .697 
Xg-CHILD .63 
X^ -LAND 18.21 .809 
X2-INDUST 48.02 -1.314 
Xy-COMM .72 
Xg-INDUST 38.60 .847 
Xg-NUTR .29 
Xg-INDUST 7.15 -1.338 
X3-ECON DEVEL 4.64 .744 
X^ -URBAN 10.30 1.005 
X^ q-MORTLTY .85 
Xg-INDUST 22.63 -.787 
X3-ECON DEVEL 8.72 .433 
X5-EDUC 38.21 -.564 
X12-FER75 .29 
X5-EDUC 13.61 -.540 
*Signifleant at P £ .05. 
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The causal links and their path coefficients of 
the revised model of human fertility for Islamic countries 
can be seen in Figure 5 and Table 8. Health services 
and family planning are dropped from the revised model 
for non-significance. However, Table 8 shows that all 
the path coefficients in the revised model are significant 
at least at the .05 level. 
Table 8 shows urbanization (Beta = .697) to be the 
causal determinant for education, while availability of 
land and industrialization are causally linked to the 
proportion of children in the labor force. Industrializa­
tion (Beta = -1.31) is a relatively more important determinant 
of the proportion of children in the labor force than is 
availability of land (Beta = .809; negative measure). 
This means higher levels of industrialization and more 
arable land decrease the proportion of children in the labor 
force. Industrialization also has a strong positive causal 
link to the use of mass communication (Beta = .847), 
indicating that societies that are highly industrialized 
tend to use larger amounts of mass communication. 
Nutrition-diet is causally determined by economic 
development (Beta = .744), industrialization (Beta = -1.34) 
and urbanization (Beta = 1.00), Economic development 
and urbanization are in the hypothesized direction while 
industrialization is in the opposite one. These results 











Figure 5. Revised 




mean that societies with high income and urban population 
tend to have better diet while those societies that are 
in more industrializaed areas tend to be malnourished. 
Infant mortality in Islamic countries is determined by 
education (Beta = -.564), economic development (Beta = 
.433), and industrialization (Beta = -.787). The findings 
show that infant mortality rates are lower among countries 
where there are higher levels of education and industrializa­
tion. Surprisingly, economic development has a positive 
effect on infant mortality. However, both education and 
industrialization play a greater role in reducing infant 
mortality than does economic development. 
Education only has a strong negative causal link to 
fertility (Beta = .540), reflecting that lower levels of 
human fertility are determined by higher levels of 
education. 
For Islamic countries, variances in dependent variables 
are explained by corresponding independent variables ranging 
from 29 per cent to 85 per cent from low to high in the 
order of nutrition-diet, fertility, education, children 
in labor force, mass communication, and infant mortality. 
The results have shown also that most of the variance 
in human fertility is left unexplained and that indicates 
the necessity for adding new variables are not included 
in the theoretical model. 
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The time-lag effect 
Human fertility composite scores for 1980 were 
regressed first on the eight determinants to which 
fertility was hypothesized to be causally linked (Figure 
1). The non-significant paths were dropped from further 
analysis and the significant paths were retained in the 
revised model. Table 9 and Figures 5 and 6 report the 
revised models for Islamic countries for the 1975 and 
1980 periods. 
o 
Table 9. Significant partial F-value, Beta, and R 
allowing time lag for fertility of Islamic 
countries 
Independent 
Fertility 1975 Fertility 1980 
9 9 
Variables F* Beta R'^  F* Beta R^  
Education 13.61 -.540 .29 18.45 -.599 .36 
S^ignificant at P <_ .05. 
LAND I CHILD 
COMM 
INDUST 







Figure 6. Revised model of human fertility (1980) for Islamic countries 
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Education explains 29 per cent of fertility variance 
for 1975 (Table 9) while explaining 36 per cent of the 
1980 fertility variance. Moreover, the longer time lag 
increases the effect of education on fertility judging 
from the magnitude of the standardized partial regression 
coefficients. This result indicates that longer time lag 
makes education a more effective predictor of fertility. 
Human Fertility in Catholic 
Latin American Countries 
The general theoretical model (Figure 1) is subjected 
to path analysis for Catholic Latin American Countries 
(also see Table 10). The non-significant paths are dropped 
and the path analysis is repeated for only the significant 
paths. The results of this process will be presented 
below. The causal links and their path coefficients 
of the revised model for Catholic Latin American Countries 
are presented in Figure 7 and Table 11. Table 11 and 
Figure 7 show that health services and family planning 
programs drop out completely from the revised model as 
non-significant. 
Education is not determined by any of the exogenous 
variables (Table 11 and Figure 7), while it is a causal 
determinant of children in the labor force. This means 
that higher levels of education (Beta = 0.894) decrease 
Table 10. Standardized partial regression coefficients and the coefficients of 
determination of socioeconomic and demographic variables and 

















Xii T75 n2 
LAND 1^ -.177 — — — — -.238 .412* 
INDUST X2 .419 -.449 -.812** -.608 -.652 .259 .489 — — 
ECON DEVEL X3 -.127 .212 . 714* -.353 .474 -.639 -.374 .242 
URBAN 4^ .520 -.047 .780* .349 .881** .320 -.081 — — 
EDUC X5 — — -.671* .300 -.257 .188 -.722** -.252 .544 
CHILD 6^ — — — — .731** 
COMM 7^ - - - - -.854* 
HEALTH .033 — — — — 












(R^ ) .661 .868 .832 
*Rignificant at P _< .05. 
**Significant at P <_ .10. 
702 .709 .657 .073 .894 
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2 Table 11. Significant partial F-values, Betas, and R s 
for Catholic Latin American countries : The 
revised model 
Dependent and 





X5-EDUC 70.08 -.894 
Xy-COMM .800 
Xg-INDUST 2.17* -. 686 
X3-ECON DEVEL 5.05 .676 
X^ -URBAN 7.74 .936 
Xg-NUTR .66 
X^ -URBAN 29.40 .814 
X^ q-MORTLTY .55 
X5-EDUC 18.39 -.742 
%12"FER75 .86 
X^ L^AND 7.91 .297 
Xg-CHILD 6.48 .347 
Xy-COMM 20.27 -.613 
*Signifleant at P <_ .05. 
N^ot significant at P <_ .05. 
LAND Rb = .42 
CHILD 





MOR!L!Y Rf = .67 
URBAN NUTR 
*Not significant at P ^  .05. 
Figure 7. Revised model of human fertility (1975) for Catholic Latin American 
countries 
M (jO ho 
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the proportion of children in labor force. The use of 
mass communication is determined by industrialization (Beta = 
-.686), economic development (Beta = .676), and urbanization 
(Beta = .936). Economic development and urbanization signifi­
cantly influence the use of mass communication in the pre­
dicted direction, while industrialization fails to gain 
statistical support and at the same time is opposite to what 
is hypothesized. This reversal contradicts the literature. 
Nutrition-diet is causally determined by urbanization 
(Beta = .814) reflecting that urbanized societies tend to 
have better diet than less urbanized societies. Infant 
mortality of Catholic Latin American Countries is determined 
by higher levels of education (Beta = -.742), meaning that 
lower levels of infant mortality are observed among 
countries having higher levels of education. 
Fertility in 1975 is affected by the availability of 
arable land (Beta = .297; negative measure), the proportion 
of children in the labor force (Beta = .347), and the use 
of mass communication (Beta = -.613). The second and the 
third variables are in the hypothesized direction, although 
the first is not. This means that greater proportion 
of children in the labor force, lower levels of mass 
communication and less available land are encouraging 
higher levels of fertility. 
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For Catholic Latin American Countries, variances in 
dependent variables explained by corresponding independent 
variables range from 55 per cent to 86 per cent in the 
order of children in the labor force, mass communication, 
nutrition-diet, infant mortality, and fertility all nearing 
or exceeding 60 per cent. 
The time-lag effect 
The comparison between the regressed fertility for 
1975 and 1980 on the independent variables shows that the 
variables determining fertility in the two periods are 
the same—children in labor force, the use of mass communica­
tion, and the availability of land. The three variables 
explain almost exactly the same total variance of fertility 
for both 1975 and 1980 (Table 12 and Figure 8). Little 
difference is also observed between the standardized partial 
regression coefficient when time lag is introduced. 
Further analysis has been made to examine the effect of 
longer time regarding children in the labor force. The 
proportion of children in the labor force 1970 was used 
instead of 1975. The results indicate that the proportion 
of children in the labor force is still a good predictor 
of fertility in 1975 but no longer for predicting 1980 
fertility levels. These results indicate that appropriate 
time lag is necessary for fertility studies. 





-.05 INDUS! EDUC 
Rh = .36 FER 
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*Not significant at P < .05 
Figure 8. Revised model of human fertility (1980) for Catholic Latin American 
countries 
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Table 12. Significant partial F-values, Betas, and R s 
allowing time lag for fertility of Catholic 
Latin American countries 
Fertility 1975 Fertility 1980 
The Independent 




CHILD 6.48 .347 8.15 .371 
COMM 20.27 -.613 20.92 -.593 
LAND 7.91 .297 10.13 .320 
S^ignificant at P ^  ,05. 
Human Fertility in Buddhist Countries 
Path analysis 
The general theoretical model specified in Figure 1 
is subjected to path analysis for the Buddhist countries 
(see Table 13). The non-significant paths are dropped and 
the procedure of path analysis is repeated for the 
significant paths. The results of the revised model will 
be presented below. 
Table 14 and Figure 9 show that availability of land 
and economic development dropped out completely from the 
revised model due to non-significance. 
Table 13, Standardized partial regression coefficients and the coefficients of 
determination of socioeconomic and demographic variables and fertility 
(1975) for Buddhist countries 
Dependent Variables 
EDUC CHILD COMM HEALTH NUTR MORTLTY FAMILY FER^ c I n d e p e n d e n t  y  Y  Y  Y  V  Y  Y  Y ' ^  
Variables 5^ 6^ 7^ 8^ 9^ 1^0 1^1 1^2 
LAND 
^1 .496 
— — - - .756 -.556 
INDUST X2 .594* -.358 .016 -.562** -.026 -.047 .248 
ECON DEVEL X3 -.331 .397 .033 -.221 .352 .542 -.311 -.142 
URBAN .154 -1.284* .873* -.246 .535** -.955* 0.995 
EDUC 
^5 -.069 -.062 .161 .227 -.053 .011 .022 
CHILD 
^6 — — - - .101 
COMM X7 — — — — .470 
HEALTH 
^8 .220 
NUTR X9 -.096 - - -. 008 
MORTLTY ?10 .995* .606 




(R2) .338 .774 .810 
S^ignificant at P _< .05. 
^^ Significant at P £ .10. 





Table 14. Significant partial F-values, Betas, and R s 
for Buddhist countries: The revised model 
Path 
Dependent and Coefficient . 
Independent Variables F* (Beta) R 
X^-EDUC .29 
Xg-INDUST 5.28 .537 
Xg-CHILD .46 
X^-URBAN 11.16 -.680 
Xy-COMM .81 
X^-URBAN 50.00 .898 
Xg-HEALTH .41 
Xg-INDUST 9.07 -.641 
Xg-NUTR .69 
X^-URBAN 28.96 .831 
X^q-MORTLTY .58 
X^-URBAN 17.98 -.762 
X^^-FAMILY .36 
X^q-MORTLTY 7.25 -.598 
*Signlfleant at P ^  .05. 
Rb = .74 
CHILD 
INDUST 
Rc = .44 








- .60  
NUTR 
Re = .56 Rf = .65 
-.76 URBAN MORTLTY 
h-> 
O 
Figure 9. Revised model of human fertility (1975) for Buddhist countries 
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Industrialization is causally linked to both education 
(Beta = .537) and availability of health services (Beta 
= 641, negative measure), meaning that higher levels 
of education and available health services are determined 
by higher levels of industrialization (Table 14). 
Urbanization turns out to be a very important condition 
in Buddhist countries. It has four strong causal links 
to children in the labor force,(Beta = -.680), the use of 
mass communication (Beta = .898), nutrition-diet (Beta = 
.831), and infant mortality (Beta = -,762), indicating 
that in urbanized societies the proportion of children 
in the labor force tends to be low, the use of mass 
communication tends to be high, nutrition-diet tends to 
be adequate, and infant mortality is low. 
Family planning programs are negatively related 
to infant mortaltiy (Beta =-.598). That is, countries 
with lower levels of infant mortality tend to adopt 
family planning programs and services. Surprisingly, 
but also understandably, fertility for 1975 is not causally 
determined by any of the variables, although these 
variables explain 88 per cent of the total variance of 
human fertility in Buddhist countries (see Table 13). 
For Buddhist countries variances in dependent 
variables explained by the corresponding independent 
variables range from 29 per cent to 81 per cent from low 
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to high in the order of education, family planning programs 
and services, health services, children in the labor force, 
mortality, nutrition-diet, and the use of mass communica­
tion. 
The time-lag effect 
The comparison between the regressed fertility 
for 1975 and 1980 in the independent variables in the 
general model (Table 15 and Figures 9 and 10) indicates 
that fertility in 1975 was not determined by any variable. 
2 Table 15. Significant partial F-values, Betas, and R s 






F® Beta R^  
Fertility 1980 
F* Beta .85 
FER 
MORTLTY — — — — — — 71.43 .920 .85 
S^ignificant at P ^  .05. 
N^ot significant at P <_ .05. 
Rb = .74 




—.64 Rd = .77 
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Re = .56 Rf = .65 
MORTLTY URBAN 
Figure 10. Revised model of human fertility (1980) for Buddhist countries 
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but five years later in 1980, fertility became positively 
and causally determined by infant mortality. Moreover, 
infant mortality explains 85 per cent of the variance 
of 1980 fertility. This means that fertility behavior is a 
function of infant mortality after a specific lag of time. 
Human Fertility Under Various Cultural Conditions : A Summary 
Significant differences in fertility are found among 
the three different cultural groups of developing countries 
with respect to the socioeconomic and demographic conditions 
considered. Observations indicate that the three popula­
tions are basically different in many ways. Table 16 
summarizes these differences. 
Considerable differences are observed in the un-
standardized partials for education. Urbanization only 
contributes to higher levels of education in Islamic 
group while industrialization determines education in 
Buddhist countries. Education in Catholic countries 
is not determined by any of the exogenous variables. 
Urbanization as a determinant of education seems to be 
-more important for Islamic countries than industrialization 
for Buddhist countries since their coefficients of 
determination are .49 and .29, respectively. 
As for the proportion of children in the labor 
force, the three cultural groups are totally at odds; 
Table 16, Partial regression analysis of significant variables in Human 
Fertility model by religious affiliation of developing countries 
Islamic Catholic Buddhist 
F* B F* B F* B R^  
EDUCATION .49 -- .29 
INDUST -- — -- -- 5.28 .848 
URBAN 31.18 .582 — - - — --
CHILDREN IN L.F. .63 .799 .46 
LAND 18.21 .079 —— — — — —— 
INDUST 48.02 —18.834 — — —— — — —— 
URBAN — — ~~ — — —— 11.16 
EDUC — — 59.48 -6.178 
COMMUNICATION .72 .80 .81 
INDUST 38.60 .835 2.17^  -.657 
ECON DEVEL — — 5.05 .602 
URBAN -- -- 7.74 .849 50.0 .847 
HEALTH -- -- .44 
INDUST — — -- — 9.07 -.064 
NUTRITION .29 .66 .69 
INDUST 7.15 —.841 — — —— —— —— 
ECON DEVEL 4.64 .413 — — — — —— —— 
URBAN 10.30 .573 29.40 .811 28.96 .741 
MORTALITY .85 .55 .58 
INDUST 22.63 -.881 
ECON DEVEL 8.72 .428 —- —— —— — 
UR.BAN —- — — - - 17.98 -.772 
EDUC 38.21 -.687 18.39 -.898 
FAMILY -- -- .36 
MORTALITY -- -- — — 7.25 -.527 
PERT 1975 .29 .86 
LAND -- -- 7.91 .074 — — 
EDUC 13.61 —.654 — — — —— — — 
CHILDREN IN L.F. -- — 6.48 .064 
COMM — — — 20.27 —.698 — — — — 
PERT 1980 .36 .87 .85 
LAND —- —— 10.13 .080 -— 
EDUC 18.45 -7-29 
CHILDREN IN L.F. -- — 8.15 .068 
COMM — -- 20.92 -.675 
MORTALITY IZ -- 71.43 .930 
S^ignificant at P _< .05 unless otherwise indicated. 
N^on-significant at P < .05. 
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availability of land and industrialization contribute to 
the lower proportion of children in the labor force in the 
Islamic countries,,while education in the Catholic countries 
and urbanization in the Buddhist countries are more 
important. 
Significant differences are noted in the use of mass 
communication. Industrialization is the only contributor 
to the use of mass communication for the Islamic group. 
Economic development and urbanization are significant 
determinants for the use of mass communication in Catholic 
countries but not industrialization, while urbanization 
is the only significant contributor in the Buddhist group. 
For health services, industrialization is the only 
determinant in Buddhist countries, although no significant 
contributors to health services are observed either in 
the Islamic or in the Catholic countries. It is likely 
that other variables not considered in the theoretical 
model may be responsible in the case of Islamic and Catholic 
countries. 
Urbanization is an important determinant of nutrition-
diet, regardless of cultural differences, and is the only 
contributor for Catholic and Buddhist countries. For 
Islamic countries, urbanization together with industrializa­
tion and economic development account for the level of 
nutrition"diet. 
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Tor infant mortality, industrialization, economic 
development, and education are the significant contributors 
for Islamic countries. Education is causally linked to 
infant mortality in Catholic countries while urbanization 
is the sole determinant for Buddhist countries. 
In' relation to family planning programs, infant mortality 
is the only determinant in Buddhist countries, whereas 
nothing in the model seems to explain the variations in 
family planning programs in Islamic and Catholic countries. 
Significant differences among the culturally homogeneous 
groups are observed as far as fertility is concerned. 
Education was consistently conducive to low fertility in 
1975 and 1980 for Islamic countries, whereas land avail­
ability, children in the labor force, and the use of 
mass communication determine fertility in Catholic countries. 
For Buddhist countries none of the hypothesized predictors 
plays a role in determining fertility in 1975, but infant 
mortality takes on a significant role 5 years later in 1980. 
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CHAPTER 5. DISCUSSION 
With the theoretical and methodological limitations 
in mind and the stated objectives of an exploratory 
study as the backdrop, this chapter will focus on the 
major findings for the total sample and the three 
cultural groups. 
Human Fertility in Developing Countries : 
The Total Sample 
Generally, the study of the total sample of developing 
countries supports the contention of the theory of demo­
graphic transition that socioeconomic transformation of 
society entails demographic changes. 
Industrialization, economic development, and urbaniza­
tion determine educational levels. The overall effects 
of economic development and urbanization are inconsistent 
with findings from previous studies. Since higher levels 
of economic development and urbanization are assumed to 
increase educational levels, it is expected that countries 
with higher levels of income and urbanization will therefore 
have a higher level of education than do those with lower 
income and urbanization. This assumption, however, is 
not supported. Multicollinearity seems to be responsible. 
Economic development and urbanization scores are found to 
149a 
be highly intercorrelated with industrialization scores 
of the total sample. Dropping industrialization from the 
predictive equation of education changes the role of 
urbanization from a negative to a positive predictor of 
education, while economic development remains negative. 
This suggests that the reversal of the relationship 
between urbanization and education may be due to the 
higher intercorrelation between urbanization and industriali­
zation (See Agresti and Agresti, 1979:392; Nie et al., 
1975:340). Close examination of the single indicators 
indicates that Buddhist countries have relatively higher 
education and lower per capita income as compared to those 
of Catholic and Islamic countries. This indicates that 
higher levels of education may not necessarily be a product 
of higher per capita income. This finding corroborates 
Guest's (1981:468), which determined that educational 
levels in the early nineteenth century were not affected 
by higher per capita income. It could also be used to 
explain the reversal of the relationship between economic 
development and education. Moreover, regression analyses 
of each cultural group have produced no statistical 
significance for economic development as a determinant of 
education. The analyses seem to indicate that it may be 
risky to lump developing countries together into one 
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group. Such a problem has been frequently reported in 
demographic research (e.g., Friedlander and Silver, 1967; 
Janowitz, 1971; Ekanem, 1972; Beaver, 1975; Chang and 
Pendleton, 1978). In this study, homogeneous cultural 
groups of developing countries have been analyzed to 
avoid this statistical problem. Given the importance 
of economic development and urbanization, however, the 
study has confirmed that higher levels of industrialization 
lead to the increased demand for and investment in education 
and technical skills (see also United Nations, 1973; Moore, 
1965). 
This study postulates that the decline in the propor­
tion of children in the labor force will depend on higher 
levels of industrialization, economic development, 
urbanization, and education as well as on lower levels 
of land availability. The findings, however, indicate 
that greater amounts of arable land and higher levels of 
industrialization have an inhibiting effect on the 
proportion of children in the labor force. This means that 
societies with a lower population/arable land ratio and 
higher levels of industrialization tend to have lower 
proportions of children in the labor force. The negative 
impact of land availability on the proportion of children 
in the labor force indicates that larger farms employ 
mechanization to maximize economic benefits (Caldwell, 
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1976). The strong negative causal impact of mechanization 
on the child labor force has also been reported by Guest 
(1981). The results also confirm that industrialization 
decreases the reliance on child labor as a source of 
energy (Coale, 1970; Kasarda, 1971; Hohm, 1975). In 
industrial societies, child labor is prohibited by law, 
and the establishment of societal retirement programs 
helps to reduce the economic value of children as potential 
support for their parents in old age. 
Urbanization is found to be a powerful proxy for 
socioeconomic development, and it is the only contributor 
to the use of mass communication media and the availability 
of health services, Its impact on both variables is 
positive. More urbanized societies, therefore, provide 
greater access to the use of mass communication media and 
have more available health services than do those societies 
with lower levels of urbanization. 
The quality of diet, measured in terms of caloric 
and protein intake, is a result of increasing economic 
development and urbanization. These factors also exert 
an indirect effect on diet through education. All the 
links are significant and consistent with past research 
(e.g., Chang et al., 1979), except for the negative 
impact of industrialization on diet. It is plausible 
that, during the early stages of industrialization, a 
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rapid rate of urbanization displaces peasants seeking 
urban employment (Moore, 1965; Gamer, 1977). As a 
consequence, real wages, diets, and control over one's 
work decline because of the new mode of production. 
This study in part predicts a decline in infant 
mortality and an increase in life expectancy at birth 
as a consequence of higher levels of socioeconomic 
development and improved health care and medical technology. 
In the total sample, infant mortality is directly determined 
by higher levels of industrialization and lower levels of 
economic development and indirectly determined by higher 
urbanization through greater availability of health services. 
The negative impact of economic development on infant 
mortality is not consistent with what has been hypothesized. 
The reversal can be examined by dropping industrialization 
from the predictive equation of infant mortality. This 
step then shows economic development to be negatively 
linked to infant mortality. This weak reversal has also 
been reported by others (Stolnitz, 1965; Preston, 1975). 
Preston (1975) has found that mortality across 
developing countries has become dissociated from economic 
development and that the diffusion of medical and health 
technology from the more developed countries has occurred 
independently of economic levels. Furthermore, after 
reviewing the historical experiences of developed and 
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developing countries, Preston (1975) argues that economic 
advance is not a major factor in increasing life expectancy 
at birth. A close look at the current situation of the 
developing countries reveals that some countries under 
investigation have higher per capita income as a result 
of income from natural resources, chiefly oil. This 
sudden wealth has not benefited the population by lowering 
infant mortality rates, which takes a longer time to 
achieve through improved public health programs (Stolnitz, 
1965). 
Family planning programs and services are significantly 
but negatively determined by land availability and other 
socioeconomic variables. This seems to mean that higher 
land availability contributes negatively to the length 
of time needed for the adoption of family planning programs 
and services. But regressing family planning on land 
availability alone results in the disappearance of the 
significant relationship between the two variables. This 
seems to indicate that land availability is dependent 
on socioeconomic development in its effect on family 
planning programs and services. 
For the total sample, land availability, children 
in the labor force, the use of mass communication, 
and family planning programs and services are not 
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directly or indirectly linked to fertility, and therefore, 
drop out of the model. 
The question of infant mortality is one of great 
interest to fertility researchers, particularly in the 
context of demographic transition theory, who argue 
that fertility will not go down unless infant mortality 
declines first. Their argument was found to be true for 
the total sample of developing countries. Countries with 
higher infant mortality tend to have higher fertility 
than do those with lower infant mortality. This finding 
strongly supports reports by Weintraub (1962), Bhattacharyya 
(1975), Massey and Tedrow (1976), Som (1978), Glassman 
and Ross (1978), and the demographic transition theory 
(Thompson, 1929; Notestein, 1945; Davis, 1964) that 
socioeconomic changes determine infant mortality, which 
in turn contributes to changes in fertility. Infant 
mortality at the societal level can stimulate fertility 
through normative pressure and the customs of the 
society to keep the balance of human existence between 
birth and death rates (Notestein, 1945; Bogue, 1969; 
Rnodel, 1978). Lower infant mortality makes it necessary 
for societies to adjust the number of children so that 
some will attain adulthood (Davis, 1963). 
The indirect fertility-inhibiting effect of 
industrialization, economic development, urbanization. 
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and education through nutrition-diet is also observed. 
The strong negative causal relationship between nutrition-
diet and fertility confirms the findings of Chang et al. 
(1979). Castro's (1952) contention that "starvation 
is the cause of overpopulation," however, is a biological 
oversimplification. Nutrition-diet should be perceived 
as a socioeconomic indicator (McGranahan et al., 1972; Chang 
et al., 1979; Winikoff, 1979) that higher degrees of economic 
development, urbanization, and education influence the 
quantity and quality of diet, whereas improved quality of 
life prompts couples to reduce fertility. While better 
nourished societies tend to have lower births and lower 
infant mortality rates (Winikoff, 1979), at the beginning 
of the development process better nutrition and diet may 
reduce infant mortality rates and improve the fecundity 
of couples (Petersen, 1975; Butz and Habicht, 1976; 
Winikoff, 1979) in the short run, Nutrition-diet, 
in the long run, suppresses fertility (Tabbarah, 1971; 
Buta and Habicht, 1976). 
... . 
A basic purpose of this study is to identify the 
relationship between per capita income and human fertility. 
According to Heer (1966), economic development has a 
positive direct effect on fertility in the short run, and 
a negative indirect effect in the long run. In this 
study, economic development is found to be positively and 
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directly linked to htunan fertility; societies with higher 
levels of per capita income have also higher levels of 
fertility, especially at the early stages of development. 
The positive relationship between economic development 
and fertility has been reported by many (e.g., Becker, 
1960; Easterlin, 1961). The fertility inhibiting effect 
of per capita income, however, is through nutrition-diet. 
In the analysis of the total sample, the predictive 
power of the theory of the demographic transition is 
upheld in that socioeconomic development directly or 
indirectly alters fertility. But how well the theory 
will apply in country groups of varying cultural background, 
requires further scrutiny. This will be addressed in the 
following sections. 
Human Fertility Under Various 
Cultural Conditions 
It is part of the major objective of this study to 
demonstrate that demographic transition research can be 
very fruitful if cultural differences are taken into 
account. Indeed, differences have been observed in the 
way the three cultural groups (Islamic, Catholic, and 
Buddhist countries) alter their fertility patterns in 
response to the socioeconomic transformation of society. 
156 
In Chapter 4 of this dissertation, a step-by-step 
and variable-by-variable analysis was conducted for 
each individual cultural group. In this section, a cross-
cultural comparison will be made to ascertain in what 
ways the three cultural groups are similar or different, 
taking into consideration only the variables that are 
directly or indirectly linked to fertility. As a result, 
industrialization, availability of health services, 
nutrition-diet, and availability of family planning 
programs drop out of the model, 
Industrialization is found to be highly correlated 
with urbanization and economic development, and it is 
likely that the role of industrialization in the equation 
was substituted by either urbanization or economic 
development or both. That dropping industrialization from 
the analysis always enhances the predictive power of 
urbanization giving credence to the proxy role of urbaniza­
tion. 
The availability of health services, -measured by 
population per physician, hospital bed, and nursing, is 
not related to mortality or fertility directly or indirectly, 
although it is significantly correlated with both. The 
dropping of the availability of health services from the 
model is primarily a result of the way in which infant 
mortality changes. In developing countries, the decline 
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in infant mortality is largely brought about by the 
importation of mortality-control technology from the 
more developed nations and the assistance of international 
organizations. Infant mortality has diminished because 
of the use of antibiotics, immunization, and the technology 
of water purification. Indigenous health services have 
not been available long enough to produce an effect on 
infant mortality. Moreover, there may also be a problem 
of coverage, i.e., the measures of the concepts do not 
include health conditions such as housing conditions 
and effectiveness of health programs. 
Nutrition-diet, measured in terms of caloric and 
protein intake, is not linked to mortality and fertility 
either directly or indirectly, although it is certainly 
associated with them. The reason for the failure of the 
study to arrive at significant causal relationship with 
these variables is unclear. Nutrition-diet in these 
countries has not yet improved so much as to affect 
mortality and fertility. These two biodemographic 
variables may have responded to other factors such as 
improved housing conditions, rising levels of living 
(Stolnitz, 1965), and the diffusion of modern medical 
technology from the more developed countries. 
The availability of family planning programs and 
services is expressed as the number of years family 
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planning services, formally or informally, have been 
available. It is likely that the effectiveness or 
availability of a program can not be accurately measured 
by the length of time in which the program has existed. 
It has been reported that in developing countries users 
of family planning services are generally older women 
with large families (Birdsall, 1977), while younger women 
are not motivated to adopt contraceptive practices 
(Davis, 1963). It has also been argued that slow social 
change, or the lack of it, is responsible for the slow 
decline of fertility (Hauser, 1962; Davis, 1973; Kirk and 
Nortman, 1973), Moreover, most countries in the sample 
may have accepted family planning programs too recently 
to produce tangible results in fertility. The religious 
barrier to the adoption of family planning programs may 
also be responsible, in part, for the dropping of this 
variable. 
The omission of these variables leaves a total of 
seven variables in the model, thus greatly reducing the 
complexity of the interrelatedness of variables. The 
three cultural groups show similarities and differences 









ment, land availability, 
education, children in the 
labor force, the use of mass 
communication. 
Buddhist Urbanization, infant mortality. 
Of the 7 independent variables, urbanization emerges 
as by far the most important determinant of fertility in 
all the three cultural groups. The relationship, however, 
is indirect. It seems that urbanization serves as a 
surrogate for the overall socioeconomic transformation of 
society represented primarily by economic development, 
industrialization, and urbanization. 
In the Islamic countries, the effect of urbanization 
on fertility is exclusively mediated by education. 
The degree of urbanization positively determines 
education, which, in turn, inhibits fertility. 
Education is one of the variables that is most often, 
although not always, found to be inversely related to 
fertility. The mechanisms that effect a change in 
fertility have been described in an excellent review 
(Cochrane, 1979:7-8): 
The most important supply effects of educa­
tion are...those influencing the proportion 
married or probability of marriage, age of 
marriage, and health, particularly infant 
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and child mortality. The most important 
demand effects appear to be the effect of 
education on the perceived costs and benefits 
of children and on family size preferences.... 
[EJducation is related to favorable attitudes 
toward birth control, improved knowledge of 
birth control, and better communication be­
tween husband and wife. 
In general, education enables couples to make intelligent 
decisions as to childbearing. In the Islamic countries 
where modernization is taking place only slowly, education, 
especially education of women, may very well be the 
source of options that cultivate the innermost attitude 
change which is less visible for external control. 
Infant mortality, closely correlated with fertility, 
is not a determinant of fertility. 
In the Catholic countries, urbanization is joined by 
economic development to promote the use of mass communica­
tion media as sources of information that have a negative 
impact on fertility. This influence is accompanied by 
the effect of arable land availability, which is negatively 
related to fertility, and by the indirect effect of 
education, which is passed on to fertility through children 
in the labor force. 
The absence of family planning programs as a determinant 
of fertility in Catholic countries is understandable. 
Many studies have shown that Catholics tend to have higher 
fertility rates than any other religious affiliations 
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(e.g., Kupinsky, 1971), and Catholics tend to lag behind 
Protestants (e.g., Kar, 1966) in the adoption of family 
planning. This does not mean, however, that the Latin 
American countries are not regulating reproduction. 
In fact, as shown in the present study, the Catholic 
populations in Latin America do receive information on 
birth-control from mass media, which works to lower their 
fertility. The practice of birth control in Latin 
America is subtle. Many Catholics are dissenting from 
religious doctrines (Loewenthal and David, 1972) but not 
openly. They are indirectly motivated to do so by 
increasing economic development and urbanization. On 
the other hand, where there is an improvement of education, 
the proportion of children in the labor force tends to 
decline. In other words, an educated population tends to 
place less emphasis on children as a source of income. 
Large families are, therefore, less valued. 
The control over population by Latin American 
populations is somewhat offset by the fact that where 
arable land is less available, fertility tends to be high. 
If arable land is abundantly available, farms are 
characteristically mechanized (Caldwell, 1976). Farm 
mechanization has a depressing effect on the economic 
value of children and therefore on fertility. This has 
also been reported by Guest (1981), 
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As in Islamic and Catholic countries, the degree of 
urbanization is a powerful proxy for socioeconomic 
development in Buddhist countries. Urbanization is an 
omnipresent factor in socioeconomic and demographic 
transition in these countries. The effect of urbanization 
on fertility, however, is indirect through infant 
mortality. The higher the urbanization, the lower the 
infant mortality, and the lower the fertility. This 
indicates that in Buddhist countries, the decline in 
mortality is primarily responsible for the decline in 
O 
fertility (R = .85). The Buddhist countries are the 
only cultural group in which the relationship is found. 
Buddhist countries have already had large populations 
compared to the rest of the world. Countries with large 
population sizes are necessarily more sensitive to the 
added numbers brought about by mortality decline. China 
serves as a good example of how the country is reacting 
to the urgency of population control created by rapid 
population growth (Chen, 1979). Japan has had the same 
experience (Davis, 1963). Buddhist countries as a group 
are responding to the increased survivorship of infants 
by reducing their fertility. Family planning programs, 
however, have not played an effective role, although a 
well-organized program could have accelerated fertility 
decline under the circumstances of emergency. Buddhism 
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in general is much less resistant, if at all, to fertility 
regulations compared with Islamic and Catholic countries. 
Family planning programs in Buddhist countries may have 
had too short a history to have an effect on fertility. 
In sum, urbanization plays an important proxy role 
for socioeconomic development in all three cultural 
groups ; fertility change is triggered by completely different 
factors in different cultural groups. The original 
theoretical model designed on the basis of all nations, is 
greatly simplified when homogeneous cultural groups are 
examined separately. 
The Time Lag Effect 
One methodological consideration of this study has 
been that demographic transition research should consider 
the time lag between the socioeconomic and demographic 
variables to allow time for the independent variables to 
exert their effect on the dependent variable. A principal 
finding of the study is that allowing a longer time lag 
strengthens the impact of socioeconomic conditions on 
fertility, as judged by the variance explained. In this 
analysis, at least one year is allowed between variables. 
The exogenous variables were given 5 years to work on 
fertility in 1975 and 10 years in 1980. 
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As for the total sample, economic development, 
nutrition-diet and infant mortality were the predictors 
of fertility in 1975, explaining 61 per cent of the 
fertility variance. Five years later, fertility variance 
explained made a slight increase to 65 per cent. 
In Islamic countries, education explains about 29 and 36 
per cent of the 1975 and 1980 fertility variance, respective­
ly, again demonstrating the superiority of a longer lag time. 
For Catholic Latin American countries, fertility in 1975 and 
1980 was determined by 1970 land availability, 1975 proportion 
of children in the labor force, and 1974 use of mass communi­
cation. The three variables taken together explain 86 and 87 
per cent of 1975 and 1980 fertility variances, respectively. 
The most convincing effect of time lag is found for Buddhist 
countries, for which 1975 fertility was not explained by any 
significant variable, but 5 years later, in 1980, lower infant 
-mortality explained 85 per cent of the 1980 fertility 
variance. These results strongly point out the importance of 
considering the time lag between variables. 
The findings of this study strongly support Beaver's 
(1975) suggestion about the time lag. Some demographers 
have argued that the amount of time required for couples 
to recognize the implications of the improved survivorship 
for infant to adulthood is perhaps five to ten years, 
while it may take a greater lag to realize the consequences 
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of mortality reduction at the societal levels as an 
element in causing population pressure on social institu­
tions (Matthiessen and McCann, 1978:50), 
The Conceptual Macroscopic Model of 
Human Fertility 
One of the theoretical considerations of this study 
is to build a conceptual model of human fertility taking 
into consideration the theoretical and methodological 
limitations of demographic transition research. 
Applying the theoretical model to the total sample 
of developing countries shows that economic development, 
nutrition-diet, and infant mortality explain a considerable 
2 
amount of 1980 fertility variance (R = 65%), indicating 
the relevance of the theoretical model for predicting 
the determinants of fertility changes. For Islamic 
countries, however, education, the only predictor of 1975 
and 1980 fertility levels, explained only about a third 
of the fertility variances. This indicates that there 
are yet undetermined factors, not included in the 
theoretical model, that account for the unexplained variance. 
Further research is needed to discover such factors. 
The theoretical model has proven capable of accounting 
for fertility changes in Latin American countries. Arable 
land availability, children in the labor force, and the 
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use of mass communication explained more than 85 per cent 
of its fertility variation. 
Buddhist countries show that lower infant mortality 
explains most of the variance in 1980 fertility levels 
(85 per cent) especially after a considerable time lag. 
The theoretical model appears to be an effective 
and capable model for identifying variables that play 
highly important roles in changing fertility rates. 
Further improvement will give the model greater versatility 
in predicting causal inks in fertility change. 
Finally, however, the results of applying the 
theoretical model to various cultural groups strongly 
support the major empirical hypothesis that fertility 
scores will vary with socioeconomic and demographic 
scores from population to population. 
167 
CHAPTER 6. SUMMARY AND CONCLUSIONS 
Summary 
Although demographic transition theory is considered 
to be the most dominant and central theme in the history 
of demography, it has its shortcomings as a theory. 
The theory was not initially developed as a scientific 
theory but as a typology of nations, depicting the 
historical experience of European vital events in relation 
to socioeconomic conditions. It has been argued that 
the theory is lacking in concepts by which population 
change can be measured and described and that the theory 
does not have a set of logically interrelated propositions 
from which testable hypotheses can be derived. 
The theory of demographic transition predicts that 
fertility is a function of mortality and that both 
fertility and mortality are determined by socioeconomic 
conditions of society. Recent empirical studies in 
Europe have generated surprising results which indicate 
the inability of the theory to explicate observed declines 
in the past. Findings show that a decline in mortality 
does not always precede a decline in fertility. The 
European provinces with similar linguistic traditions 
are similar in their fertility levels, and those similar 
in their socioeconomic conditions are not necessarily 
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similar in their levels of fertility. Furthermore, the 
results of empirical studies using a mixture of developed 
and developing countries together reveal conflicting 
findings. 
There seems to be a lack of rigorous tests, both 
theoretically and methodologically, of the demographic 
transition theory. An examination of demographic transition 
research, therefore, reveals that the findings of the 
previous research are not conclusive as to how socioeconomic 
demographic factors affect fertility. Such examination 
has also shed light on some theoretical and methodological 
limitations which are believed to be responsible for such 
results. 
There are several theoretical limitations as follow. 
First, demographic transition research has neglected the 
part played by culture in bringing about fertility dif­
ferentials for various populations; secondly, limited 
attempts have been made to build causal models, and 
consequently, the questions as to why and under what 
conditions fertility can be lowered can not be answered 
with certainty. Next, interpretations of the relationship 
between socioeconomic development and mortality, on the 
one hand, and fertility, on the other, are lacking. The 
nature of the direct relationship between economic 
development and nutrition-diet and fertility have been 
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found to be both positive and negative, as examples. In 
addition, although demographic transition theory stresses 
the role of mortality decline as an antecedent to 
fertility decline, the literature is full of contradictory 
reports. Moreover, there are two variables which have 
been neglected in demographic transition research: land 
availability and the proportion of children in the 
labor force; and their effect is to increase fertility. 
In sum, such limitations call for empirical testing and 
retesting of the basic assumptions of the theory. 
The basic methodological limitations can be 
summarized below. First, most past research examining 
the relationship between socioeconomic factors and 
fertility has ignored the time lag between variables. 
Second, most fertility research has utilized single 
indicators in measuring concepts, although these concepts 
are multidimensional in nature. Third, some studies 
have utilized Inappropriate statistical techniques to 
study cause-effect relationships; partial correlation 
is an example. Examination of the research articles 
reveals total neglect of reliability and validity 
estimates of Indexes. Rectifying such limitations in 
the demographic research may increase the predictive 
power of demographic transition theory. 
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Given the theoretical and methodological limitations, 
the main objective of this exploratory study is to test 
the applicability of the demographic transition theory 
to developing countries and under various cultural 
traditions. Specifically, the study is intended to 
strengthen the theoretical and methodological foundations 
of the theory. To achieve these objectives, three 
specific tests were stated to examine: 1) whether or not 
socioeconomic development precedes fertility decline; 
2) whether or not socioeconomic development precedes 
mortality decline, and 3) whether or not mortality decline 
precedes fertility decline. 
To achieve the major and specific objectives of this 
study, an attempt was made to develop a macroscopic 
theoretical model containing an interrelated set of 
propositions. The model is to examine and therefore 
untangle the complex system of social reality in which 
fertility operates. Chang et al.'s (1979) model of 
human reproduction was modified and expanded for this 
purpose. The basic assumptions of demographic transition 
theory were spelled out and the different dimensions of 
socioeconomic development were identified. Twelve 
concepts were included in the model. Four exogenous 
variables-'land availability, industrialization, economic 
development, and urbanization--and eight dependent 
171 
endogenous variables--education, children in the labor 
force, use of mass communication, availability of health 
services, nutrition-diet, infant mortality, family planning 
programs and services, and fertility levels—were defined 
and examined. 
In sum, 40 causal links were proposed in this model. 
Education was assumed to be a function of industrialization, 
economic development, and urbanization. The developmental 
variables and education together were hypothesized to 
be causally related to the use of mass communication, 
health services, nutrition-diet, infant mortality, and 
family planning programs. Nutrition-diet and availability 
of health services were also thought to affect infant 
mortality, which in turn exerted a negative causal effect 
on family planning programs and services. Children in 
the labor force were assumed to be causally affected by 
the four exogenous variables and education. Finally, 
human fertility in this model was assumed to be positively 
determined by land availability, economic development, 
children in the labor force and infant mortality, while 
it was assumed to be negatively determined by education, 
the use of mass communication, nutrition-diet, and family 
planning programs. 
The sample of this study consists of 67 developing 
countries in three cultural settings or religious 
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affiliations (Islamic, Catholicism, and Buddhism). 
Countries were the units of analysis. 
The selection oif empirical indicators, by which the 
concepts in the theoretical model were measured, was made 
after an extensive review of thirty representative demo­
graphic transition research articles. The composite 
indexes were subjected to tests for functional unity, 
reliability, validity, and measurement error suggested 
by Warren et al., (1977) to ascertain their adequacy. 
Data were collected from secondary sources for the 
period from 1970 to 1980. The time lag between the 
variables has been considered where data availability 
permits. The composites constructed to measure the 
concepts were found to meet the measurement criteria 
adequately. A standardization procedure was used to 
construct the composite indexes. 
Zero-order correlation and path analysis was utilized 
in the statistical analysis of the proposed relationships. 
Eight structural equations were specified to determine 
the predictors of the dependent endogenous variables. 
The ten per cent level of significance was used as a 
criterion to identify the non-significant paths to be 
dropped. Then the model was revised and tested again 
at the 5 per cent level of significance. Identical 
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analyses were performed separately for the total sample 
and the three cultural groups. 
As for data analysis, the revised model of path 
analysis of the total sample established a positive and 
statistically significant causal link between infant 
mortality and economic development on the one hand and 
fertility on the other hand. A negative significant 
link was observed between nutrition-diet and fertility. 
Industrialization, economic development, and urbanization 
were indirectly related to fertility through education, 
nutrition-diet, availability of health services, and infant 
mortality. Unexpected directions were found between the 
links of economic development and both education and 
infant mortality, urbanization and education, and 
industrialization and nutrition-diet. The unexpected 
direction may be due to the presence of multicollinearity. 
Significant differences in fertility were found 
among the three different cultural groups of developing 
countries with respect to socioeconomic and demographic 
conditions and the time lag effect. However, industrializa­
tion, availability of health services, nutrition-diet, 
and availability of family planning programs were not 
found to be directly or indirectly linked to fertility. 
Seven variables remained in the model; land availability, 
economic development, urbanization, education, children 
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in the labor force, use of mass communication, and 
infant mortality. It was found that these variables 
operated differently in different cultural groups. 
In Islamic countries, the degree of urbanization 
was found to be the only predictor of education. Education, 
in turn, was the sole determinant of fertility. In 
Catholic countries, urbanization and economic development 
determined the use of mass communication media while educa­
tion was the determinant of the proportion of children in 
the labor force. The use of mass communication media, the 
proportion of children in the labor force and land 
availability were the determinants of fertility. The 
use of mass communication and land availability were 
negatively linked to fertility while the link of the 
proportion of children in the labor force to fertility 
was positive. A positive association, rather than causal 
link, was observed between infant mortality and fertility 
in both Islamic and Catholic groups, In Buddhist countries, 
no significant variable determined 1975 fertility levels; 
but five years later, infant mortality became the only 
predictor of 1980 fertility. Urbanization was the only 
predictor of Buddhist countries' infant mortality. 
The findings also show that allowing for time lag 
between the variables in the model was found to be 
methodologically sound. It increased explained fertility 
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variances from 61 per cent to 65 per cent in the total 
sample, from 29 per cent to 36 per cent for Islamic 
countries, and from 86 per cent to 87 per cent for Catholic 
countries. Allowing a longer time lag for the Buddhist 
countries, the relationship between infant mortality 
and fertility changed from non-significant in 1975 to 
significant in 1980 with 85 per cent of the fertility 
variance explained. 
Finally, the findings suggest that the theoretical 
model is applicable across cultures with different degrees 
of fit. 
Conclusion 
This exploratory study has demonstrated the predictive 
power of demographic transition theory in applying the 
causal theoretical model to developing countries in 
general and under various cultural conditions. The 
findings of this study, however, support the basic 
tenet and the sequences of demographic events, i.e., 
socioeconomic transformation of society entails changes 
in the two biological processes of mortality and fertility. 
Socioeconomic development and its accompanying improvement 
of the quality of life bring about the decline in 
mortality and fertility in all three cultural traditions. 
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It is in the links between mortality and fertility 
that countries with various cultural conditions are at 
odds. The theory of demographic transition predicts that 
mortality decline precedes fertility decline because 
society is less resistant to changes in mortality than 
to changes in fertility. In this study, the decline in 
mortality is found either to precede fertility decline as 
in the case of the total sample and the Buddhist culture 
or merely to be associated with fertility decline as in 
the Islamic and Catholic countries. The interaction 
between the two bio-demographic processes, mortality and 
fertility, is the foundation of the demographic transition 
theory. In one of the earliest elaborations on demographic 
transition in urban-industrial societies, Notestein 
(1953:16) stated; 
In a period of rapidly developing technology 
new skills were needed, and new opportunities 
for individual advancement arose. Education 
and a rational point of view became increasingly 
important. As a consequence, the cost of 
child-^ rearing grew and the possibilities for 
economic contributions by children declined, 
Falling death-rates at once increased the size 
of the family to be supported and lowered the 
inducements to have many births. Women, 
moreover, found new independence from household 
obligations and new economic roles less 
compatible with child-rearing. 
This study partially supports the relationship 
between infant mortality and fertility as described. 
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In fact, such a relationship has been the focus of debate 
among demographers for some time (e.g., Schultz, 1976; 
Preston, 1978). Although the transition theory is said 
to be derived from the European experience of the 19th 
century, systematic efforts to verify such experience 
have been largely unsuccessful. For instance, recent 
studies have shown that great variations existed in 
19th century Europe in the level of socioeconomic 
development and mortality before the onset of fertility 
decline (e.g., Coale, 1970, 1973; Knodel and Van de Walle, 
1979). In fact, infant mortality in some European countries, 
such as parts of France, had not experienced a noticeable 
decline at the time fertility started its downward trend 
(for a recent summary of findings, see Teitelbaum, 1975). 
This seems to have refuted the basic argument of the 
transition theory that the infant mortality decline in 
response to socioeconomic development precedes the 
fertility decline. 
In the present study, mortality is found to play 
an intervening role between socioeconomic development 
and fertility for the total sample and the Buddhist 
countries, i.e., improvement in social and economic 
conditions lowers infant mortality, which, in turn, brings 
about a fertility decline. This relation, however, is 
not found for Islamic and Catholic countries where the 
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mortality decline in response to socioeconomic conditions 
is merely associated with the fertility decline. 
Coale (1973:61), reporting similar findings from 
the European study, comments: 
A closer look at the evidence reveals many 
instances in which the decline in fertility 
and -mortality were more or less synchronous 
(without the postulated lag), and even a 
number of populations in which the decline 
in fertility came first. 
Knodel (1974:185) also contends that: 
It appears that the usual description of the 
demographic transition which postulates a 
prior decline in mortality (particularly 
infant and child mortality) as an initiating 
cause of the fertility decline does not fit 
the facts in Germany. 
Of the 71 administrative areas examined, Knodel 
(1974) reports that the decline in mortality, measured by 
10 per cent decline in infant mortality from its past 
maximum, preceded the fertility decline in 34 areas, and 
that in 36 areas, the fertility decline began first. 
The remaining area was where both mortality and fertility 
declined simultaneously. 
The evidence, however, is so mixed that more 
research is needed in order to make the demographic 
transition theory a reliable model for predicting the 
vital changes. Matthiessen and îîcCann (1978) believe 
the failure of the European studies to uncover the 
ordering of the vital events can be attributed to the 
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measurement adopted in those studies (e.g. Coale, 1973; 
Rnodel, 1974). The use of infant mortality to represent 
both infant and child mortality is regarded as the source 
of the problem: 
If the reduction in fertility is essentially an 
adjustment by couples to the replacement impli­
cations of lower mortality, then what is at 
stake is survival through childhood and not 
simply past the first year of life (Matthiessen 
and McCann, 1978:52). 
Using survivorship from birth to age 15 or the measure 
of infant and child mortality, Matthiessen and McCann 
(1978:56) reexamine the historical relationship between 
infant/child mortality and fertility of 16 European 
countries and find that in 12 instances the mortality 
decline precedes the decline in fertility. In two 
instances the declines take place simultaneously while 
in two others the fertility decline occurs first. These 
authors argue that the weight of evidence supports the 
classic description of the theory of demographic transition, 
i.e., the decline in mortality occurs before the decline 
in fertility. They therefore conclude that: 
...the evidence to the contrary is, in 
itself, too weak to discredit the notion 
that the transition in fertility was, in 
some measure, triggered by declining 
mortality (p. 57). 
It seems that the central problem of the demographic 
transition theory lies in how the concepts of the theory 
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are defined, what operational procedures are utilized, 
and under what conditions it must be tested. 
However, the theory as stated specifies three 
causal links: 1) socioeconomic development precedes the 
decline in fertility; 2) socioeconomic development precedes 
the decline in infant and child mortality; and 3) the 
decline in infant and child mortality precedes the decline 
in fertility. 
This study successfully verifies the first two links 
under all three cultural conditions while the third link 
is only partly sustained. The decline in fertility is 
found to be preceded by the decline in infant mortality 
only in Buddhist countries but not in Islamic and Catholic 
countries. This partial support for the theory may be 
the result of using infant mortality rather than infant 
and child mortality in the analysis. The study of 
developing countries is always hampered by the low quality 
and quantity of data. As a rule, some sophisticated data 
such as survival rates by age are generally unavailable 
for developing countries. 
The theory of demographic transition is probably 
more suitable for application to less developed countries 
than to more developed ones. In all three cultural 
groups of less developed countries, socioeconomic development 
as reflected by urbanization indirectly explains fertility 
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decline, whereas in European countries none of the most 
frequently reported fertility determinants have been 
found to explain the fertility decline (Coale, 1970, 
1973; Knodel, 1979). 
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CHAPTER 7. IMPLICATIONS AND SUGGESTIONS FOR 
FUTURE RESEARCH 
Theoretical, methodological, and policy implications 
as well as some suggestions for future research are the 
main elements of this chapter. 
Theoretical Implications 
The findings of this study have demonstrated the 
validity of demographic transition theory in predicting 
demographic changes. It has also been shown that the 
macroscopic model of human fertility is applicable across 
cultures with different degrees of fit reflecting the 
significant differences generated from the diversity of 
cultural complexities. 
First of all, application of the macroscopic model 
of human fertility to various cultural conditions has 
indicated that not all socioeconomic aspects are important 
in explaining variations in fertility levels. The study 
suggests, however, that each cultural group of developing 
countries has a variable or a combination of variables 
that affect fertility levels directly or indirectly. This 
implies that fertility levels do not respond in the same 
way to the same aspects of socioeconomic development. 
Secondly, although the macroscopic model of human 
fertility has proved to be a versatile conceptual tool 
183 
for predicting fertility changes, there are variables 
that are yet to be identified. The percentage of 
variance in fertility explained for Islamic countries 
could be greatly increased if some unaccounted-for 
variables were discovered and incorporated into the model. 
The factors affecting each cultural group must be validated 
by further research to answer the question of why fertility 
of each cultural group is affected by certain factors but 
not others. Moreover, from a theoretical point of view, 
this study implies that the model of human fertility 
needs to be continuously refined to encompass the various 
modes in which different cultural groups respond to the 
different aspects of development. For instance, land 
availability and the proportion of children in the labor 
force represent refinements made in the general theoretical 
model of human fertility. Both variables have been shown 
to bear a strong direct link to fertility in Latin American 
countries. 
Thirdly, the findings of this study suggest that 
demographic transition theory can be effectively integrated 
into the economic development theory advanced by Heer 
(1966). While economic development displays a strong 
positive direct relationship to fertility in the total 
sample, it has a negative impact on fertility indirectly 
through intervening variables in all groups. 
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Finally, as stated in the conclusion section, 
application of the macroscopic model of human fertility 
to developing countries has met with considerable success. 
Even if demographic transition theory is not an approxima­
tion of European demographic history, its value in 
describing change in developing countries is in no way 
diminished. 
Methodological Implications 
The first methological contribution of the study 
lies in the time-lag experiment. Allowing only a few 
years of lag time is superior to no lag time. In the 
latter case, simultaneous bias would be insurmountable. 
The second methodological implication of this study 
is the role played by the cultural conditions. Three 
cultural groups of developing countries with diversified 
political and religious conditions can not be combined in 
one analysis. Although it may appear to support the 
basic tenets and sequences of demographic transition 
theory, it produces a statistical impasse full of 
erratic findings, especially that of the reversed-
hypothesized relationship. Cultural conditions can no 
longer be ignored in verifying the demographic transition 
theory. 
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Finally, using more than one empirical indicator to 
construct indexes reduces the problem of missing values 
which is prevalent in fertility research using data from 
developing countries. Moreover, composite indexes make 
it nossible to measure multi-dimensional social phenomena. 
Policy Implications 
Although systematic analysis of demographic transition 
theory was not found in the literature, all steps taken 
in this study and the findings thereof should be considered 
as highly tentative and exploratory in making policy 
recommendations. 
However, this study does suggest initial variables that 
can provide policy makers within each cultural grout) with some 
information to guide their planning of population policies. 
Population policies are complex. Certain nolicy recommenda-, 
tions can be enforced more easily than others. With this 
limitation in mind, the following recommendations are made. 
Improvement of educational levels as a result of the 
socioeconomic development process is the most important varia­
ble that has negative impact on fertility in Islamic countries. 
Therefore, policy makers whose aim is to control population 
growth in Islamic countries should encourage policies that 
provide educational and employment opportunities, especially 
for girls. 
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As for Catholic countries, land availability, the 
proportion of children in the labor force, and the use of 
mass communication were found to be the most important 
factors affecting fertility. Although land availability 
is very much fixed and unmanipulatable, policies which 
provide educational opportunities for children and nrohibit 
child labor would probably lower fertility levels, In 
addition, policies that promote the use of mass media will 
give the population wider exposure not only to birth control 
information but also to options in life as well. 
The fertility rate in Buddhist countries is affected 
by infant mortality. A reduction in infant mortality 
contributes to family planning adoption as a demographic 
response to population increase. The study agrees with 
Birdsall (1977:86) that "reduction of infant mortality is 
an important objectives on its merits," 
Moreover, the findings of this study suggest some 
general policy implications. First, programs of family 
planning ought to be conceived as a part of socioeconomic 
development strategy. Rising levels of per capita income 
will tend to increase fertility levels in the short run. 
It is also important to understand that higher levels of 
nutrition-diet do not increase fertility levels but they 
reflect a rise in the levels of living. A higher level of 
living is conducive to lower fertility in the long run. 
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Suggestions for Future Research 
In conclusion, it is felt that further research should 
be undertaken to substantiate and expand the macroscopic 
model of human fertility analyzed in the present study. 
The model must be tested under different conditions ; certain 
concepts and measures such as health services and family 
planning programs would need better conceptualization in 
future research. 
Furthermore, some demographers (e.g., Janowitz, 
1971; Beaver, 1975) have recommended longitudinal research 
for demographic transition research; however, such design 
poses problems. For developing countries, a severe shortage 
of data is always the rule and the researcher has to use 
what is available. With assistance from international 
organizations, especially the United Nations, the less 
developed countries can overcome the problem. 
A second suggested research is related to the dynamic 
relationship over time between vital events and demographic 
transition theory, A need for applying a causal relation­
ship based on "rates" of change may contribute to demographic 
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APPENDIX A. SAMPLE, DATA SOURCES 
Table Al. Classification of thirty macro studies arranged by antecedents of fertility 
Independent Variables 
Pop. Mass 
Per Chil­ density In- Com-
Ur- cap­ dren and dus- mu-
Mor­ ban- Edu­ ita in avail­ trial- ni- Nu­ Family 
tal­ iza- ca­ in­ labor ability iza- ca- tri­ Plan­
ity tion tion come force Health of land tion tion tion ning 
Weintraub (1962) X X X 
Adelman (1963) X X X X X 
Russett et al. 
(1964) X X 
Hear and Turner 
(1965) X X X X 
United Nations 
(1965) X X X X X X X 
Hear (1966) X X X X X 
Adelman and 
Morris (1966) X X X X X 
Friedlander and 









































X X X 
X X X X  





ity tion tioi 
Pop. Mass 
Per Chil­ density In- Com-
cap­ dren and dus- mu-
ita in avail­ trial- ni- Nu­
in­ labor ability iza- ca- tri­






Glassman and Ross 
(1978) X X 
Mauldin and 
Berelson (1978) X X 
Som (1978) X X X X X 



































6. Costa Rica 
7. Ecuador 








25. Saudia Arabia 
26. Sengal 






33. Upper Volta 
34. Yemen, Arab 
Republic 













5. Hong Kong 
6. Korea, Dem. 
7. Korea, Rep. 




11. Sri Lanka 
12. Taiwan 
13. Thailand 
14. Vietnam, North 
15. Vietnam, South 
Table A3. Data sources and description 
Indicator^ Description. 
1. Crude Birth Rate 
(1980) 
2. General Fertility 
Rate (1980) 
3. Crude Birth Rate 
(1975) 
4. General Fertility 
Rate (1975) 
5. Infant Mortality 
Rate 
6. Life Expectancy at 
Birth 
7. Percentage of 
Number of live births per 1000 
population in 1980 
Number of live births per 1000 
women aged 15-44 years in 1980 
Number of live births per 1000 
population in 1975 
Number of live births per 1000 
women aged 15-44 years in 1975 
Number of deaths to infant under 
one year of age per 1000 live 
births in 1974 or latest 
The average number of years a 
new-born baby can be expected to 
live in 1974 or latest 
Percentage of economically 
Economically Active active population aged 15-64 
Population in in the sector of agriculture 
Agriculture 




Percentage of economically active 
population aged 15-64 in the 
sector of industry 
Data sources 
United Nations (1975a), World Bank 
(1979a) for Taiwan data 
United Nations (1975a), World Bank 
(1979à) for Taiwan data 
United Nations (1975a), World Bank 
(1979a) for Taiwan data 
United Nations (1975a), World Bank 
(1979a) for Taiwan data 
Population Reference Bureau (1978, 
1976) 
Population Reference Bureau (1978, 
1976) 
World Bank (1980) 
World Bank (1980) 
9. Per Capita 
Electricity 
Consumption 
10. Per Capita Energy 
Consumption 
11. Percentage of urban 
population 
12. Percentage of 
Population Living 
in Cities of 
100,000 or more 
13. Per Capita GNP 
(Per Capita Gross 
National Product) 
14. Per Capita GDP 
(Per Capita Gross 
Domestic Product) 
15. Availability of 
Land 
Per capita electricity consumption 
in kilowatts 
Per capita energy consumption of 
kilograms of coal equivalent 
Percentage of population living in 
urban areas as defined by each 
country 
Number of population living 
in cities of 100,000 popula-
tlon or more ^ log 
Total Population 
Total domestic and foreign 
output claimed by a country 
(in U.S. dollars) 
Mid-1970 population 
Total final output of goods 
and services produced by the 




Arable land in kilometers 
United Nations Research Institute 
for Social Development (1976b) 
World Bank (1980) 
United Nations (1980a) 
Davis (1969) 
World Bank (1979a) 
United Nations (1975b) 
Total Population: United Nations 
(1975a); Total Arable Land FAG 
(1977) 
16. Population per 
Physician 
Total population 
Total number of physicians 
Slvard (1977) 
Table A3. (Continued) 
Indicator Description 
17. Population per 
Hospital Bed 
18. Population per 
Nursing and 
Midwifry 
19. Per Capita 
Calorie Supply 
Per Day 
20. Per Capita Protein 
Supply Per Day 
21. Per Capita Animal 
Protein Supply 
Per Day 
22. No. of Radios Per 
1000 Population 
Total population 
Total number of hospital 
beds 
Total population 
Total number of nurses and 
midwifes 
The calorie equivalent of the 
available food supplies in a 
country 
Total Population 
The calorie equivalent of 
available protein supply in 
a country 
Total Population 
Amount of animal protein 
available in a country (gm) 
Total Population 
Number of radio sets ^  IQOO 
Total Population 
Data sources 
World Health Organization (1976) 
and Sivard (1977) 
World Health Organization (1976) 
FAO (1977), World Bank (1976) for 
Taiwan data, Sivard (1977) and World 
Bank (1976) 
FAO (1977), World Bank (1976) 
FAO (1977), World Bank (1976) 
United Nations (1976a, 1978) 
23. No. of T.V. sets 
Per 1000 Population 
24. No. of Telephones 
Per 1000 Population 
25. Newspaper Circula­
tion Per 1000 
Population 
26. Adult Illiteracy 
Rate 
27. Total First Level 
Gross Enrollment 
Rates 
28. Female First Level 
Gross Enrollment 
Ratio 
29. Total Second Level 
Gross Enrollment 
Ratio 
30. Female Second Level 
Gross Enrollment 
Ratio 
Number of T.V. sets ^  IQOO 
Total Population 
Number of Telephones ^  ^QOO 
Total Population 
Annual number of copies of daily 
newspaper per 1000 population 
Percentage of population aged 
15 years and over unable to 
read or write in 1971 or latest 
Primary school enrollment ^ 
Total primary school age 
group 
Female primary school 
enrollment ^ iQQ 
Total female primary 
school age group 
Secondary school enrollment ^ 
Total secondary school age 
group 
Female secondary school 
enrollment _ , 
X 100 
Total female secondary 
school age group 
UNESCO (1976) and World Bank (1976) 
for Taiwan data 
United Nations (1976a) 
UNESCO (1974, 1975, 1976) and 
Encyclopedia Britannica (1972) 
UNESCO (1978), United Nations 
(1974) 
UNESCO (1975, 1976) 
UNESCO (1975, 1976) 
UNESCO (1975, 1976) 
UNESCO (1974, 1975, 1976) 
Table A3. (Continued) 
Indicator Description Data sources 
31. Vocational Enroll- Number of vocational-
ment as a Percentage education students ^ 
of secondary Educa- T^cal enrollment in 
on nro men secondary education 
UNESCO (1974, 1975, 1976) 
32. No. of Years for 
Supporting Family 
Planning Services 
Year 1974 - The year which 
family planning services were 
introduced by formal or in­
formal organizations 
Berelson (1974), Nortman and 
Hofstatter (1978) 
33. No. of Years 
Family Planning 
Adopted as a 
National Policy 
Year 1974 - The year of adopting 
family planning program as a 
national policy 
Berelson (1974); Farrag (1979); 
and Nortman and Hofstatter (1978) 
34. Childrein in the 
Labor Force 
Number of children under 15 years 
in the labor force per 1000 
population 
World Bank (1979b) 
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APPENDIX B. DESCRIPTIVE STATISTICS 
Table Bl. The means and standard deviations 
Total Sample Islamic Countries Catholic Countries Buddhist Countries 





land (tot. pop./ 
ag. land) 22.79 100.58 25.16 127.93 3.67 3.99 38.94 84.78 
2-Industrialization 
a-Per-capita energy 
consumption 591.18 1203.83 528.29 1567.65 688.06 593.35 630.86 600.61 
b-Per-capita elec­
tricity consump­
tion 335.65 534.20 229.76 589.93 462.94 318.76 438.21 578.42 
c-% of agricultural 
population in 
labor force 58.33 23.26 65.85 21.50 42.78 15.89 58.40 26.54 
d-% of population 
in industry 16.72 9.72 13.66 8.80 20.96 5.84 19.76 13.39 
3-Economic development 
a-Per-capita GNP 394.33 517.44 364.00 661.51 526.47 278.59 315.33 283.95 
b-Per-capita GDP 
(N - 62) 430.10 584.40 359.79 659.96 534.18 295.85 486.55 683.54 
4-Urbanlzation 
a-% of population 
living in 
urban area 
b-% of population 
living in cities 
100,000 popula­
tion or more 
5-Education 
a-% of illiteracy 
b-Total primary 
school enrollment 













ment as % of 
secondary educa­
tion enrollment 
6-Children in labor 
force 
36.10 22.24 28.94 
20.00 19.92 13.64 
52.97 30.84 76.10 
75.18 35.09 57.18 
66.02 37.66 45.00 
24.79 19.50 16.71 
20.68 19.76 10.79 
14.02 13.72 10.52 




















































per 1000 pop, 116.38 141.04 
b-T.V. receivers 
per 1000 pop. 30.01 43.90 
c-Telephones per 
1000 pop. 3.80 12.70 
d-Newspaper circula­
tion per 1000 
pop. 47.18 70.86 
8-Health services 
a-Population per 
physician 10867.91 14621.18 
b-Population per 
hospital bed 946.38 1136.70 
c-Population per 
nursing and mid­
wifery person 4142.41 9406.27 
9-Nutrition-diet 
a-Caolric intake 
per day 2337.75 464.19 
b-Total protein 
consumption per 
day (CM) 59.64 13.78 
Islamic Countries Catholic Countries Buddhist Countries 


















































































































Table B2. Zero-order correlations for single indicators of socioeconomic and demographic factors; 























.597* -.938* lTt)eO^ 
X7 .612* .520* .607* .484* .804* -.818* T.-9ea_ 
X8 — .578* — .495* -.572* -.459* -.719* .740* -.899* 
X9 — .418* — .333* -.412* -.306* -.582* .593* -.721* .670* 
XIO _ .166 — .074 — .151 -.041 -.402* .423* -.546* .472* .905* 
Xll _ .600* — .524* — .596* — .495* -.725* .746* -.896* .819* .693* .509* iToee  ^
X12 — .663* — .599* — .672* — .584* -.699* .702* -.870* .824* .711* .477* .844* IrroeGL. 
X13 — .223 — .124 — .221 — .101 -.441* .479* -.667* .541* .865* .894* .566* .577* 
X14 — .211 — .118 -.206 -.090 -.421* .383* -.569* .551* .749* .799* .493* .485* 
X15 _ .109 — .032 — .106 — .012 -.293* .294* -.445* .441* .851* .876* .362* .506* 
X16 .417* .341* .400* .297* .602* -.614* .595* -.540* -.328* -.252* -.535* -.462* 
X17 .324* .329* .321* .316* .384* -.328* .374* -.358* -.246* -.173 -.371* -.316* 
X18 .244 .243 .220 .220 .295* -.269* .284* -.310* -.166 -.132 -.296* -.238 
X19 — .461* — .414* -.478* — .416* -.518* .548* -.623* .499* .485* .478* .593* .519* 
X20 _ .475* _ .469* -.470* -.470* -.263* -.308* -.315* .356* .446* .464* .447* .455* 
X21 — .596* — .570* -.608* -.580* -.502* .517* -.577* .494* .628* .556* .652* .663* 
X22 — .420* — .354* — .434* -.358* —.488* .500* -.617* .566* .375* .291* .594* .526* 
X23 — .527* — .444* -.541* -.435* -.671* .673* -.837* .740* .805* .625* .796* .843* 
X24 — .447* — .422* -.465* -.428* -.369* .364* —.440* .628* .512* .174 .433* .639* 
X25 — .693* — .644* — .703* — .641* -.643* .640* -.705* .685* .554* .264* .699* .769* 
X26 .763* .710* .729* .656* .829* -.818* .607* -.590* -.393* -.241 -.592* -.518* 
X27 — .640* — .574* — .617* — .525* -.766* .763* -.692* .630* .394* .249* .657* .552* 
X28 — .714* — .648* — .688* -.597* -.806* .803* -.693* .636* .414* .256* .654* .552* 
X29 — .786* — .709* — .770* -.672* -.808* .826* -.713* .670* .597* .464* .694* .721* 





















































X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23 X24 
X13 riTOOO, 
X14 I .875* 1.000. 
X15 .815* .700* ITOOCL 
fl-reoo^ X16 -.322* -.308* -.133 
X17 -.272* -.268* -.125 .273* 
X18 -.168 -.176 -.076 .114 .812* 
X19 .515* .403* .175 -.448* -.298* -.147 
X20 .419* .402* .236 -.229 -.122 -.202 
X21 .607* .609* .336* -.406* -.289* -.127 
X22 .378* .324* .144 -.365* -.277* -.139 
X23 .701* .613* .600* -.384* -.323* -.176 
X24 .276* .232 .435* -.161 -.144 -.080 
X25 .385* .313* .306* -.356* -.307* -.163 
X26 -.243 -.319* -.079 .587* .293* .234 
X27 .364* .423* .126 -.609* -.285* -.233 
X28 .363* ,423* .139 -.590* -.329* -.263* 
X29 .478* .513* .358* -.552* -.286* -.201 
X30 .454* .500* .318* -.515* -.341* -.229 
X31 .086 .017 -.124 -.051 -.212 -.187 
X32 -.022 -.027 .078 -.311* -.052 -.108 
X33 -.152 -.140 -.073 -.188 .089 .002 
X34 -.461* -.375* -.227 .626* .322* .332* 
X25 X26 X27 X28 X29 X30 
Ï:i300_ 
.096 






































































X27 .476*1 -.842*^^^1:7^ 
*Significant at P ^  .05. 
Table B2. (Continued) 
X25 X26 X27 X28 X29 X30 X31 X32 X33 X34 
X28 .518* -.903* T973*~ -4,400 
X29 .610* -.772* .736* .T7l*~ -WOO 
X30 .666* —«808* .687* .782* .96l%~ SkiJOO 
X31 .140 -.338* .216 .283* .128 .201^ --JUPOO 
X32 .523* -.404* .358* .395* .447* .393* -1^000 
X33 -.033 -.134 .122 .131 .237 .126 -.072 .631*---U000 
X34 -.479* .582* -.664* -.646* -.602* -.582* -.156 -.286* -.138 -4^000 
Figures in triangles indicate the correlation matrices among single indicators of each composite-
index. 
XI, 1980 crude birth rate; X2, 1980 general fertility rate; X3, 1975 crude birth rate; X4, 1975 
general fertility rate; X5, infant mortality rate; X6, life expectancy at birth; X7, per cent 
economically active population in agriculture; X8, percentage of economically active population 
in industry; X9, per capita electricity consumption, XIO, per capita energy consumption; Xll, 
percentage of urban population; X12, percentage of population living in cities of 100,000 
inhabitants or more; X13, per capita GNP; X14, per capita GDP; X15, land availability; X16, popula­
tion per physician; X17, population per hospital bed; X18, population per nursing and midwifry; 
X19, per capita calorie supply per day; X20, total protein supply per capita per day; X21, per 
capita animal protein per day; X22, number of radios per 1000 inhabitants; X23, number of T.V.s 
per 1000 inhabitants; X24, number of telephones per 1000 inhabitants; X25, newspaper circulation 
per 1000 Inhabitants; X26, adult illiteracy rate; X27, total primary school gross enrollment 
ratio; X28, female primary school gross enrollment ratio; X29, secondary school gross enrollment 
ratio; X30, female secondary school gross enrollment ratio; X31, vocational enrollment as % of 
secondary education enrollment; X32, number of years of adopting family planning services, 
informally; X33, number of years of adopting family planning programs; X34, the proportion of 
children in the labor force. 
Table B3. Zero-order correlation of composite indexes for the total sample 
LAND 1.00 
INDUST X .730* 1.000 
ECON. DEVEL. X, .781* .808* 1.000 
URBAN X^ .452* .859* .571* 1.000 
EDUC Xg .014 .255* .044 .159 1.000 
CHILD Xg -.227 -.706* -.434* -.702* -.285* 1.000 
COMM X^ .452* .750* .502* .837* .080 -.500* 1.000 
HEALTH Xg -.143 -.466* .338* -.504* -.163 ..557* -.375* 1.000 
NUTR Xg .135 .552* .393* .722* .230 -.498* .673* -.430* 1.000 
MORTLTY X^Q -.298* -.733* -.447* -.760* -.279* .740* -.665* .548* -.573* 1.000 
FAMILY .027 -.184 -.173 -.240 -.009 .105 -.360* .082 -.450* .122 1.000 
PERT X^2 -'059 -.430* -.154 -.614* -.271* .460* -.602* .381* -.647* .680* .269* 1.000 
*Significant at P < .05. 
Table B4, Zero-order correlation of composite indexes for the Islamic countries 
LAND 1.000 
INDUST Xg .828* 1.000 
ECON. DEVEL. X^ .884* .877* 1.000 
URBAN X^ .534* .848* .640* 1.000 
EDUC Xg .326* .634* .490* .697* 1.000 
CHILD Xg -.273 -.648* -.447* -.690* -.592* 1.000 
COMM Xy .649* .847* .683* .779* .643* -.564* 1.000 
HEALTH Xg -.165 -.441* -.312* -.521* -.410* .523* -.397* 1.000 
NUTR Xg -.001 .167 .214 .347* .277 -.343* .113 -.449* 1.000 
MORTLTY X^Q -.405* -.764* -.533* -.757* -.851* .716* -.749* .492* -.249 1.000 
FAMILY X^^ -.113 .081 -.127 .216 .301* -.190 .086 -.134 .056 -.352* 1.000 
FERTyg X^2 -189 .046 .096 -.073 -.540* .230 -.091 .358* -.299* .304* -.280 1.000 
*Significant at P _< .05. 
Table B5. Zero-order correlation of composite indexes for the Catholic Latin American countries 
Variables Xg X^ X^ X^ Xg X^ Xg Xg X^^ X^^ X^^ 
LAND X^ 1.000 
INDUST X_ -.074 1.000 
ECON. DEVEL. X^ -.050 .909* 1.000 
URBAN X^ -.167 .928* .816* 1.000 
EDUC X^ -.134 .786* .678* .805* 1.000 
CHILD Xg -.057 -.814* -.680* -.801* -.894* 1.000 
COMM X^ -.037 .796* .816* .851* .774* -.632* 1.000 
HEALTH Xg .220 -.807* -.795* -.710* -.654* .651* -.654* 1.000 
NUTR Xg -.163 .743* .728* .814* .701* -.620* .827* -.608* 1.000 
MORTLTY X^Q -.070 -.645* -.684* -.595* -.742* .699* -.700* .627* -.577* 1.000 
FAMILY -.201 -.042 -.086 -.036 -.081 .114 -.087 .156 -.318 .092 1.000 
FERT75 X^2 -300 -.809* .728* -.859* -.789* .718* -.844* .780* -.897* .658* .132 1.000 
*Significant at P ^  .05. 
Table B6. Zero-order correlation of composite indexes for the Buddhist countries 
X, X, X. X. 10 11 X. 12 Variables 
LAND X^ 1.000 
INDUST Xg .184 1.000 
ECON. DEVEL. X_ .692* .341 1.000 
URBAN X, .862* .367 .796* 1.000 
EDUC Xg -.071 .537* -.001 .109 1.000 
CHILD Xg -.397 -.639* -.404 -.680* -.437 
COMM X^ .948* .314 .734* .898* .041 
HEALTH Xg -.526* -.641* -.610* -.611* -.167 
NUTR Xg .543* .413 .768* .831* .269 
MORTLTY X^Q -.519* -.423 -.443 -.762* -.248 
FAMILY X^^ .244 .342 -.055 .258 .231 
FERTy^ X^2 -.634* -.338 -.483* -.810* -.177 
1.000 
-.479* 1.000 
.455* -.620* 1.000 
-.588* .670* -.601* 1.000 
.805* -.642* .571* -.640* 1.000 
-.479* .383 -.321 .107 -.598* 1.000 
.764* -.705* .449 -.574* .896* -.621 1.000 
*Significant at P < .05. 
